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Summary
Despite a multitude of studies over decades, methodological differences in participant selection,
diets and their implementation, and outcome measures, have prevented a consensus on the impact
of diet on children’s behaviour being reached. Because parents implement elimination diets,
often without medical supervision, accurate information is essential and professional support
for dietary intervention should be provided if appropriate. Parents often use diet in addition to
standard interventions. This study therefore investigates the impact of the Simplified Elimination
Diet (SED) relative to an established intervention for improving children’s behaviour, Behaviour
Parent Training (BPT).
The SED was chosen because it excludes a wide variety of foods linked to behavioural
and physical symptoms, whilst ensuring that the diet is manageable for children and families.
Furthermore, the SED is available publicly here in Australia, allowing parents access without
professional support. The SED excludes food additives and is low in salicylates, amines and
glutamates; grains, beans and legumes, meats, eggs, specific dairy products and seafood, one
fruit (pears), and a restricted variety of vegetables are permitted, along with selected drinks and
snack foods.
The BPT Program, designed by the researcher in accordance with the Context, Input, Process,
Product model of evaluation, was implemented and evaluated prior to the main study. Parents
learned the reasons for, and the purposes of, difficult behaviour and about antecedents and
consequences. Evidence-based strategies to increase appropriate behaviour (paying attention
to their child, giving effective instructions, using rewards), decrease inappropriate behaviour
(ignoring, removal of privileges, response cost, time out), and maintain and generalise behaviour
change (rules, managing behaviour problems outside the home, managing behaviour problems
in the future), were also taught. Information was presented verbally and visually, and parents
received written copies of all information. Skills were practised in written exercises, role plays,
and homework tasks. The initial evaluation showed that the BPT Program improved children’s
behaviour, that parents were able to learn and apply the skills taught in the program, and that
parents were satisfied with the program itself. The BPT Program was therefore used in the main
study against which to evaluation the relative and combined impact of the SED.
The Rowe Behaviour Rating Inventory (RBRI), a measure previously developed to assess diet
related behavioural and sleep symptoms, was used to select participants for inclusion in the study.
Participants aged 4-12, with average (or above) IQ and no medical reasons preventing their
participation, who scored in the clinical range on the RBRI Total were included. Participants
were randomly allocated to the SED+BPT or BPT+SED group.
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Following the completion of Baseline (Phase 1) measures, participants in the SED+BPT group
first completed the SED and then the BPT whilst remaining on the SED. Participants in the
BPT+SED group completed the BPT program and then the SED whilst continuing to implement
the techniques taught in the BPT program. Data were anaysed using a sequential clinical
trial approach for the primary outcome measure (the RBRI Total score) and non-parametric
statistics were used to analyse secondary outcome measures assessing general clinical behaviour,
hyperactivity related behaviours, social skills, sleep, and physical symptoms proposed to be diet
related. The data were analysed to determine the effectiveness of the SED relative to, and in
combination with, the BPT program on the premise that, in order to be an intervention worth
pursuing, the SED had to be shown to offer benefit beyond a standard effective behavioural
intervention.
Nineteen of the 23 participants commencing the BPT program in Phase 2 returned the
primary outcome measure; all 19 commenced the SED in Phase 3, with 12 completing Phase 3.
Fourteen of the 32 participants commencing the SED in Phase 2 returned the primary outcome
measure; 10 commenced the BPT in Phase 3, with 8 completing Phase 3.
The findings indicate that the SED was superior to the BPT program in normalising clinically
significant behaviour problems. This conclusion was supported by the primary outcome measure
and by secondary outcome questionnaire measures; overall, both per protocol and intention-
to-treat analyses concurred. The SED was more effective in improving irritability, restlessness,
and inattentiveness on the RBRI. Furthermore, the SED reported a 100% success rate on the
primary outcome measure, with RBRI Total scores falling in the Normal range for all participants
following the SED; all scores fell in the Clinical range at Phase 1. Similarly, the SED was superior
to the BPT in improving oppositional behaviour and hyperactivity/ADHD symptoms on both
the Conners’ Parent Rating Scale and the Child Behaviour Checklist (CBCL), as well as in
aggressive behaviour and affective problems on the CBCL. This superiority was also found for
sleep problems (RBRI and Children’s Sleep Wake Scale), and social skills problems in general
and self-control skills in particular (Social Skills Rating Scale). Findings were both statistically
and clinically significant, with superiority of the SED on both T scores and classification of
scores as Normal/Clinical, respectively. Outcomes were reflected in both group and individual
analyses. The measure of parental psychopathology (Depression, Anxiety, Stress Scale) showed
significantly greater improvements for the SED group, however similar percentages of participant
scores fell in the Normal range, questioning how clinically meaningful these differences were.
The hypothesis that a combination of the interventions would be superior to either intervention
in isolation was not supported. Instead, results indicated that the SED itself led to improvements,
regardless of whether it was undertaken prior to, or following, the BPT program. Improvements
took place following Phase 2 (i.e., SED) for all 14 participants in the SED+BPT group. Only 2
of the 11 participants in the BPT+SED group improved following Phase 2 (i.e., BPT), however
all 11 participants improved following Phase 3 (i.e., SED). Findings were both statistically and
clinically significant, with superiority of the SED on both RBRI Total scores and the classification
of scores as Normal/Clinical, respectively. Likewise, analysis of the primary outcome measure
did not support a preference for one intervention sequence over another; there were statistically
significant differences between the SED+BPT and the BPT+SED groups at the end of Phase 3
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on some secondary outcome measures, however, these differences were not clinically meaningful.
Whilst the majority of parents reported believing that diet affected the child’s behaviour
at the commencement of the study, this belief was neither necessary for the SED’s success
in normalising behaviour, nor did it preclude the BPT program from improving behaviour.
Consideration of natural fluctuations in children’s behaviour, the impact of increased parental
attention or decreased child responsibility for their behaviour, and the potential punitive nature
of restricting the child’s diet, did not offer alternative explanations for the findings.
Findings suggest that the SED should be considered a treatment option for families wishing
to pursue dietary intervention for behaviour problems falling in the Clinical range on the RBRI.
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Children’s behaviour can present challenges of varying degrees at all stages of childhood.
However, for some children, such behaviour manifests at an intensity that is problematic for
the child and/or caregivers, leading those around the child to seek treatment for this behaviour.
Depending upon the degree of impairment and symptomatology, the child’s behaviour may
or may not fall under the umbrella of a formal diagnostic category. Throughout this thesis
challenging behaviour will therefore be discussed both generally (i.e., without reference to any
diagnoses) and specifically (i.e., with respect to the relevant diagnostic categories).
Challenging behaviour can vary in form and intensity, but is commonly characterised by ongo-
ing aggressive, destructive, oppositional/defiant, hyperactive, impulsive, or antisocial behaviours,
or a combination of such behaviours (Campbell, Pierce, March, Ewing, & Szumowski, 1994).
Research has demonstrated meaningful distinctions within the broader context of “antisocial
behaviours”, including the aetiological distinctions between aggressive and non-aggressive rule-
breaking behaviour (Burt, 2009; Burt & Neiderhiser, 2009; Emond, Ormel, Veenstra, & Oldehinkel,
2007). Burt (2009) found aggressive behaviour to be highly heritable (genetic factors account
for about 65% of the variance), with little environmental influence, particularly after childhood.
By contrast, Burt found that, although genetic influences also contributed to non-aggressive
rule-breaking behaviour (accounting about 48% of the variance), environmental effects also played
an important role. This research highlights the importance of differentiating between aggressive
and rule-breaking behaviour when examining antisocial behaviour, both in terms of the underlying
causal processes and the appropriateness and impact of various interventions. Aggression and
rule-breaking behaviour are therefore presented separately, with the latter discussed in the
context of the associated diagnostic criteria (Oppositional Defiant Disorder (ODD) and Conduct
Disorder (CD)).
Whilst aggressive behaviour is often symptomatic of a classifiable behaviour disorder, such
as ODD or CD (Tremblay, 2010), it also presents in children with no diagnosis and in children
who meet diagnostic criteria for another disorder, such as Autistic Disorder (AD), Attention-
Deficit/Hyperactivity Disorder (ADHD), or Intellectual Disability (ID) (American Psychiatric
Association (APA), 2000). Furthermore, children’s aggressive behaviour has been shown to be
stable and chronic, and linked to the escalation of other behaviour problems, as well as leading
to difficulties later in life (Sutton, Cowen, Crean, Wyman, & Work, 1999). There is also a close
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relationship between aggression and noncompliance in childhood and norm-breaking behaviour
and conduct disorder in older children (Kalb & Loeber, 2003; Ipser & Stein, 2007).
Whilst extreme defiance and antisocial behaviour often result in a diagnosis of ODD or CD,
respectively, child noncompliance in itself is also a frequent problem for parents of typically
developing children and children with other diagnoses. Although the two terms are sometimes
used interchangeably, researchers stress the importance of distinguishing between defiance and
noncompliance. Defiance refers to overt behaviours, such as temper tantrums and whining, that
occur in response to parental requests, and has been described as “negativism for its own sake”;
these behaviour apply to ODD. Noncompliance, on the other hand, is a broader term which also
encompasses passive ignoring of parental requests (Kalb & Loeber, 2003). Noncompliance in
general is therefore also discussed separately.
The associated features of ADHD, such as temper outbursts and excessive and frequent
insistence that requests be met (APA, 2000), mean that children with ADHD present with
challenging behaviour beyond that described by the ADHD diagnostic criteria. Furthermore,
impulsivity itself has also been suggested to be specifically associated with rule-breaking behaviour
and distinct from aggression (Burt, 2009). ADHD is therefore also discussed.
Because of the overlap between ADHD and the Autism Spectrum Disorders (ASD) (i.e., AD)
(Gadow, DeVincent, & Pomeroy, 2006; Leyfer et al., 2006) and, to a lesser extent, ODD (Leyfer
et al., 2006), and the presence of challenging behaviours in children with an ASD (APA, 2000),
ASDs are therefore also briefly discussed in relation to challenging behaviour.
Lastly, because of the impact of childhood sleep problems on daytime functioning, including
mood and behaviour (Aronen, Paavonen, Fja¨llberg, Soininen, & To¨rro¨nen, 2000; Shang, Gau,
& Soong, 2006), and the additional impact on parental functioning (Meltzer & Mindell, 2007;
Hoffman et al., 2008) the relationship between sleep problems and challenging behaviour is briefly
considered.
1.2 Noncompliance
A noncompliant child is defined as who “purposefully does not perform a behaviour” (Kalb
& Loeber, 2003, p. 641). Although all children are noncompliant at times, particularly during
the toddler years, this usually begins to subside as children reach school age. However, the
noncompliance discussed here is perceived as problematic in intensity, frequency and duration
by an adult (Kalb & Loeber, 2003). In their review of child disobedience and noncompliance,
Kalb and Loeber (2003) offer criteria for impairment associated with noncompliance in childhood
and adolescence. This requires that the child’s noncompliance: (1) is problematic for at least
some adults (parents or teachers) in the child’s life, making interactions difficult and stressful
for at least a 6-month period; (2) reduces a child’s ability to participate in structured activities
including games, sports, and outings with other children; (3) creates stressful interaction and
relationships with children who are more compliant; (4) disrupts academic progress due to
inability to follow directions and follow classroom procedures; and (5) may place a child at risk
for physical injury (especially young children). It can be seen then that persistent noncompliance
impairs not only the child’s everyday interactions with adults and other children, but also the
overall quality of these interactions.
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1.2.1 Prevalence, stability and prognosis
Kalb and Loeber (2003) examined prevalence rates of noncompliance across six large-scale,
cross-sectional studies and one longitudinal study. They found that, in non-clinical samples,
although 25–65% of parents considered their children to be at least somewhat noncompliant,
indicating that a certain amount of noncompliance is normative across age groups, only 1–9% of
parents reported their children’s noncompliance was a frequent or severe problem. Prevalence
rates of noncompliance in clinical samples reportedly ranged from 65–92%.
Evidence shows that, although it may be expressed differently at different ages, extreme
childhood noncompliance is relatively stable over time, peaking slightly during early adolescence
and decreasing throughout late adolescence (Kalb & Loeber, 2003). Kalb and Loeber (2003)
reported that noncompliance persisted in approximately 40% of children who were noncompliant
at the start of the Pittsburgh Youth Study (average age 7 years), regardless of age, although the
older a child was when they were initially rated as noncompliant, the more likely they were to
eventually become persistently noncompliant.
Research indicates that noncompliance, particularly noncompliance persistent beyond the
seventh birthday, may predict aggression and externalising problems and may be a precursor
of later serious antisocial behaviour (see Kalb & Loeber, 2003, for a discussion). High rates of
oppositional defiant, aggressive, and noncompliant behaviours have been shown to be related to
health and behavioural problems in adolescence, including peer rejection, drug abuse, depression,
juvenile delinquency, and school drop out (Webster-Stratton & Hammond, 1997). These trajec-
tories highlight the importance of addressing noncompliant behaviour when it initially becomes
problematic and the need to provide treatment throughout childhood and adolescence.
1.2.2 Aetiology
Both antecedents and consequences are considered to have a pivotal influence on child
noncompliance and their effect has been widely studied (see Cooper, Heron, & Heward, 2007,
for a detailed discussion). Both antecedents that reside within the child and those that reside
within the parent will be discussed as well as the impact of consequences on child noncompliance.
Although similar information can be found in a number of sources, the following is a summary
of the discussion from Kalb and Loeber (2003) as it is specific to child disobedience and
noncompliance; other sources are referenced where appropriate.
Parental behaviour as an antecedent to noncompliance
It is recognised that parental behaviour can be an influential antecedent to child noncompliance,
both in terms of what parents expect of their child and how these expectations are conveyed.
How appropriate and realistic these expectations are will depend on the consideration given to
the child’s ability and skill level, and the opportunities for compliance, (e.g., how long the child
is given to respond). The delivery of instructions will differ, (e.g., a clear, specific instruction
vs. one that is implied or stated in question form), as well as the frequency and timing of
this delivery, (e.g., the more instructions that are delivered, the more opportunity there is for
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noncompliance; an instruction delivered whilst a child is absorbed in an activity is less likely to be
complied with compared to one delivered between activities). Factors inherent in the delivery of
an instruction will therefore influence the child’s compliance and the parents’ perception thereof
(Kalb & Loeber, 2003).
Maternal depression has been shown to have a negative impact on parenting behaviours
which, in turn, has been postulated to be one mechanism by which offspring of depressed parents
are at increased risk for externalising behaviour problems (see Lovejoy, Graczyk, O’Hare, &
Neuman, 2000, for a review). For example, Ewell Foster, Garber, and Durlak (2008) found that
mothers with current or a past history of depression displayed fewer positive behaviours and more
negative behaviours towards their children. These high levels of maternal negativity and low
levels of positivity during tasks were related to children’s externalising problems. Parental factors
such as maternal cooperation and acceptance, and maternal responsiveness, have been shown to
be associated with increased child compliance (Rothbaum & Weisz, 1994). This highlights the
importance of supporting parents with depression and those who are at risk of depression, both
as a preventative measure and as part of a comprehensive intervention strategy for children’s
challenging behaviour.
Parental discipline techniques and noncompliance
Parents’ response to, and the consequences of, the child’s noncompliance will also influence
the future occurrence of this behaviour. Both verbal and nonverbal, and direct and indirect,
consequences for noncompliance are used by parents, including verbal prohibition, withdrawing
attention, affection or privileges, or physical punishment. A detailed discussion of techniques
which are deliberately implemented to decrease undesirable behaviours, such as noncompliance, is
undertaken in Chapter 2. A positive correlation has been reported between a child’s anticipation
of negative consequences, and the level of control attempted by a parent, and child compliance.
An inconsistent style of discipline is thought to lead to an increase in undesirable behaviours in
the child, and disagreement between parents over how and when to discipline their child has been
linked to elevated levels of noncompliance (de Graaf, Speetjens, Smit, de Wolff, & Tavecchio,
2008).
Child characteristics that influence parent-child interactions
Research suggests that the child’s own behaviour, previous compliance or noncompliance,
hyperactivity, and type of noncompliance may influence parent-child interactions (see Kalb &
Loeber, 2003, for a review). Reviews of the literature have concluded that both the overall
child effects on parental discipline techniques, along with the consequences of these effects on
noncompliance (Kalb & Loeber, 2003), and the contribution of individual differences in child
behaviour (i.e., temperament) to the development of compliance (Stifter, Spinrad, & Braungart-
Rieker, 1999), require further investigation. A child’s temperament may exert its influence on
compliance directly or indirectly through its impact on parental behaviour (Stifter et al., 1999).
For example, a child with “difficult” temperamental characteristics is one who is constantly on
the move and cannot inhibit activity when necessary, has a negative response to, and difficulty
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adjusting to, new situations, and displays a negative quality of mood, a short attention span, and
an intense response level (Connor, 2002). A child’s ability to attend to commands, understand the
request and how to comply with it, stay on task long enough to complete the task, and knowledge
and evaluation of the consequences to expect if he or she does not comply, are important
determining factors in compliance (Kalb & Loeber, 2003). A child with a difficult temperament is
therefore at a distinct disadvantage in terms of his capacity to follow through with an instruction.
As well as ensuring parental expectations are appropriate and realistic, it is important to examine
the child’s inability to attend, comprehend, or carry out the instruction given that, by definition,
to be noncompliant the child “purposefully does not perform a behaviour” (Kalb & Loeber, 2003,
p. 641). Ensuring capacity also includes exploring, and, if necessary, taking into account, any
potential attention, learning, cognitive and/or language problems such as undiagnosed ADHD,
low IQ and/or developmental delays/disabilities, learning and/or language disorders, hearing or
vision problems, motor planning problems and sensory integration difficulties. Children with
these difficulties will require additional support (e.g., visuals and/or additional time to respond)
in order to facilitate their capacity to comply with instructions and failure to do so will not
necessarily indicate noncompliance per se.
Parental factors can mediate the relationship between temperament itself and non-compliance.
For example, mothers’ control behaviour, approach to discipline, and sensitivity and responsiveness
will influence compliance (see Section 1.10.3); these parental characteristics may in turn be
influenced by parental psychopathology, including depression and stress (see Section 1.10.5).
1.2.3 Assessment
Along with a discussion of relevant background information, a thorough assessment of
noncompliance should include obtaining information about the specific types of commands the
child is not complying with within the relevant setting/s, and who the child does/does not
comply with. Information about antecedents, including assessing the appropriateness of parental
expectations and instructions, as well as their method of delivery, and the consequences in place
for both compliance and noncompliance, can be obtained via parental record keeping, detailed
interviewing and structured or unstructured observation of the child engaging in the problematic
interactions. Interviewing the child may also shed further light on the reasons for noncompliance,
as well as information about antecedents and consequences.
As discussed above, it is also important to conduct a thorough assessment to rule out any
reasons for the child’s noncompliance, such as potential attention, learning, cognitive, sensory,
and/or language problems.
1.3 Aggression
As noted by Connor (2002), “Aggression and related behaviours in the young are complex,
heterogeneous conditions with diverse etiologies and consequences” (p. 2). Using knowledge
derived from many different scientific disciplines, Connor (2002) presents research and treatment
for aggression and antisocial behaviour in children and adolescents. This comprehensive and
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concise source, which draws upon the voluminous and diverse literature of aggression, forms the
basis for this section, with information drawn from this source unless otherwise referenced.
Aggression comprises diverse behaviours, and definitions and descriptions are tied up with the
different professional disciplines that approach aggression from different theoretical and practical
viewpoints. For example, clinical diagnostic/medical definitions group aggressive behaviour with
antisocial behaviour and these definitions often refer to the Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition, Text Revision (DSM-IV:TR) diagnostic category of CD
(see Section 1.6). Psychometrically based definitions utilise empirically derived syndromes of
problem behaviours obtained from the statistical analyses of information from clinical case records,
rating scales and consultations with mental health professionals. Two broad child behaviour
syndromes reported are “externalising” and “internalising” syndromes. The former represents
under-controlled behaviour such as impulsive, hyperactive, aggressive and delinquent behaviours,
whilst the latter represents over-controlled behaviours, including anxiety, fearfulness, depression,
and social withdrawal. These syndromes are represented on a continuum with some children
expressing externalising and/or internalising behaviour of sufficient severity and frequency to
identify them as abnormal when compared to a sample of same age and sex peers. Although
not synonymous, the externalising behaviour syndrome often captures those with aggressive
behaviour or those who carry a psychiatric diagnosis of CD.
Juvenile justice definitions of aggressive behaviour emphasise the terms “antisocial behaviour”,
“criminality” and “delinquency”. Whilst antisocial behaviour refers broadly to behaviour which
violates the rules and laws of society, the subsets of criminality and delinquency generally
refer to serious offences and acts committed “by” an adult or a minor, respectively. The term
“delinquency” may also encompass less serious offences and antisocial behaviours committed by a
minor.
The definitions discussed above encompass aggressive behaviour that can be problematic for
both the child and those involved in the child’s life and are therefore all relevant when examining
aggression within the context of problematic behaviour.
However, because the focus of this thesis is “clinically significant behaviour problems”, the
definitions encompassing aggression within diagnostic and empirically defined syndromes will be
the focus of discussion.
Almost all children display some degree of aggressive behaviour during their development,
with observational studies indicating that approximately 50% of the social interchanges between
children aged 12–18 months in a formal setting can be viewed as disruptive or conflictual. This
decreases to 20% by 212 years of age. These behaviours, which are almost exclusively directed
towards peers, afford the opportunity and experience for developing effective social strategies for
assertiveness, ownership of objects, and resolution of social conflict and are therefore viewed as
adaptive aggression (see Connor, 2002, for a comprehensive discussion of adaptive aggression in
normal child development). The percentage of time spent in conflict lessens further with age
(younger vs. older children) and the aggression changes in form (i.e., physical vs. verbal), type
(i.e., overt confrontation vs. covert and hidden), goal (i.e., instrumental (obtaining possessions) vs.
hostile (maintaining self-esteem)), and triggers (i.e., environmental demands vs. social threats).
Although aggression may be adaptive at this young age, and in certain contexts and environments
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at all ages, the aggression of concern here is “maladaptive aggressive”; aggression which differs
in severity and persistence and significantly interferes with typical functioning (Connor, 2002).
Aggression has been sub-typed in a number of empirically supported ways, including: (1) overt
/ covert, (2) reactive / proactive, (3) instrumental / hostile, (4) predatory / affective, (5) offensive
/ defensive, and (6) relational or indirect. These are outlined in Table 1.1, along with evidence








Relational or indirect +++ ++
Note. ++++ very strong; +++ strong; ++ moderate; + weak; - none.
Figure 1.1. Subtypes of aggression - Validation, taken from Connor, D. F. (2002). Aggression
and antisocial behaviour in children and adolescents. (p. 25) Copyright The Guilford Press.
Reprinted with permission of The Guildford Press.
1.3.1 Prevalence, stability and prognosis
Unsurprisingly, the prevalence and prognosis of aggression is tied up with definitions provided
by various disciplines, as discussed above. In particular, as mentioned, research into aggression
tends to be included in the conduct disorder literature or under “externalising behaviours”.
Every attempt has been made to report information pertaining only to aggression in this section,
however the literature did not always allow for this. There was, however, enough information
available to warrant a discussion of aggression separate to that of CD (presented in Section 1.6).
As Connor (2002) notes, no national representative surveys exist to provide information
on rates of aggression in clinically referred youth. Although this refers to the United States,
no data could be found from Australia either. Connor’s summary of the available research
notes the prevalence of aggressive behaviours/Conduct Disorder in cross-sectional studies from
psychiatrically referred populations ranges from 20–90% prevalence depending on the sample
characteristics, time period and the site of the research. Connor reports that these rates are
10–100 times higher than the rates of CD and aggression occurring in community-based samples
of non-referred children and adolescents.
As noted, aggression is normal and highly frequent in young typically developing children
and healthy aspects of aggression facilitate social development. Physical aggression dominates in
younger children and decreases between 2 and 4 years of age as it is replaced by more sophisticated
alternatives, including verbally mediated aggression. Younger children use overt confrontations
in response to environmental demands and the goal is usually instrumental, to obtain objects,
territory or privileges from others. Older children, on the other hand, having mastered the ability
to regulate themselves in response to environmental triggers, use covert and hidden means, and
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Table 1.1
Subtypes of Aggression – Descriptions
Subtypes Dimension Description Example
Overt- Overt openly confrontational act of physical fighting,
Covert aggression open defiance
hyperactive,
irritable, demanding
Covert hidden act of aggression stealing, truancy
Reactive- Reactive angry, defensive response to assumes an
Proactive threat, frustration or accidental bump is
provocation deliberate &
overreacts with anger
Proactive deliberate, coercive behaviour uses (or threatens)
controlled by external physical force
reinforcements & used to to dominate other
obtain desired goal children
Instrumental- Instrumental provides some reward or blocking the goals of
Hostile advantage to the aggressor another
that is unrelated to the victim’s
discomfort
Hostile intended to inflict injury or insults
pain upon a victims, with little
intention of advantage to the
aggressor
Predatory- Predatory a motivated, goal-oriented planned aggressive
Affective behaviour that is executed with acts; can control own
planning by the animal with behaviour when
good motor control, & with aggressive
low autonomic nervous
system (ANS) arousal
Affective reactive to a threat with completely out of




Offensive- Offensive unprovoked attack on another unprovoked bullying
Defensive or insulting another,
accompanied by
anger/rage
Defensive provoked in response to a defending oneself in





Subtypes of Aggression – Descriptions (continued)
Subtypes Dimension Description Example
Relational or Relational or acts aggressively in ways that
Indirect indirect best thwart/damage goals
valued by their peer groups
girls: harming another child’s spreading rumors to
friendships or feelings of hurt a peer; angrily
inclusion by the peer group excluding another
from a peer group
boys: value instrumental use physical fighting;
of aggression in the service of verbal threats
obtaining rewards or peer
Note. Taken from Conner, D. F. (2002). Aggression and antisocial behaviour in children
and adolescents. (pp. 9-25) Copyright The Guilford Press. Reprinted with permission of
The Guildford Press.
aggression is rarely physical, instead being mostly hostile in response to social threats such
as maintaining self-esteem. Over the preschool and early school years there is a decrease in
both the frequency and intensity of both kinds of aggression as children’s interpersonal skills
increase and aggressive impulses and drives are channelled into more socially acceptable activities,
such as sports, social and academic achievement. These broad trends allow the identification of
children who may be at risk for developing maladaptive aggression; i.e., aggression that differs in
intensity, form, type, goal, and/or triggers relative to age norms suggests the onset of maladaptive
aggression (Connor, 2002).
Early identification is important as the notion that aggressive and other challenging behaviours
in the preschool years are transient is not supported by research (see Nixon, 2002; Sanson &
Prior, 1999; Webster-Stratton & Hooven, 1998, for reviews). Although scores for delinquent and
aggressive behaviour have been shown to decline with age (see Furniss, Beyer, & Guggenmos,
2006), research has also demonstrated that 50–75% of preschoolers with significant behaviour
difficulties continue to have these difficulties up to 6 years later (Webster-Stratton & Hooven, 1998;
Emond et al., 2007; Connor, 2002; Sutton et al., 1999). Furthermore, compared to later-onset
problems, behaviour problems with an onset in early childhood are more likely to reflect fairly
stable features (see Emond et al., 2007). Research reviewed by Connor (2002) also supports the
stability of aggression from childhood to adolescence in both referred and non-referred children
and adolescents. For example, 32% of 936 aggressive and delinquent children aged 4–11 were
aggressive and delinquent 6 years later (Verhulst & van der Ende, 1992). Stanger, McConaughy,
and Achenbach (1992) found that aggression in a sample of 2479 4–16 year olds predicted 51%
of the variance in aggression 3 years later. Stability coefficients for aggressive behaviour have
been reported to range from .33 to .37 depending on the study and sex of participants (Connor,
2002). Connor (2002) also noted that, for some youngsters, aggressive behaviour remains stable
from childhood and adolescence through to adulthood. For example, Farrington (1991) found
that 41% of the 411 male children identified as the most aggressive at age 8 were still the most
aggressive 24 years later at age 32. Hofstra, Van der Ende, and Verhulst (2000) followed 1615
youngsters aged 4–16 and reported stability coefficients for aggression at .25 for females 14 years
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later. There appear to be some differences in the developmental paths of aggression for males
and females; by mid-adolescence and young adulthood aggression is less stable for females than
for males.
Despite the evidence that aggression is stable for some individuals, the literature demonstrates
that aggressive behaviour decreases in a proportion of children and adolescents over time. The
literature reviewed by Connor (2002) suggests that the transition from preschool to school
and from late adolescence to the young adult years may be critical periods of development
for diminishing aggressive behaviour. The literature also suggests that the longer aggressive
behaviour continues, the harder it may be to change, highlighting that early identification and
treatment is imperative.
It has also been suggested that there may be different subtypes of aggression with unique
longitudinal stability, aetiologies, and, therefore, intervention needs. As reviewed by Connor
(2002), “Early onset” aggression has been postulated to be a psychopathological syndrome based
on a number of characteristics: (1) it meets the statistical definition of abnormality (only a
small group of children, 3–5%, generally males, are persistently aggressive across all time points
studied); (2) it is stable across time, biological maturation, and settings; (3) it causes significant
impairment; and (4) it may have a biological basis in subtle dysfunctions of the Central Nervous
System (CNS) (see Connor (2002) for more details).
Connor (2002) also discusses research suggesting a “cumulative” subtype of aggression for
some individuals; a cumulative, progressive, orderly, and nonrandom development of aggression.
He argues that this subtype may progress from a difficult temperament in infancy, to oppositional
behaviour in early childhood, to bullying behaviours and physical fighting in the school years,
and to more serious violence during adolescence and the young adult years, rather than following
an “early onset” trajectory.
Children with early-onset, persistent aggression and related behaviours are at risk for a wide
variety of negative outcomes throughout their lives. These youngsters are at risk for school and
academic difficulties, including lower academic achievement, school behaviour problems, early
dropout, grade retention, and specific skills deficits. Additional behaviour problems include police
contacts, and continued aggressive behaviour or arrest for illegal offences, with the data more
robust for males. Aggressive youth are also at risk for deficits in social skills (see Section 1.3.2
for further details), substance abuse disorders, psychiatric diagnoses, suicidal behaviour, and a
variety of negative general health care outcomes (see Connor, 2002, for details).
1.3.2 Aetiology
As discussed briefly above, two subtypes of aggression have been proposed (early-onset and
cumulative) which suppose different aetiologies. These will be discussed separately.
Early-onset aggression can be examined from two perspectives. First, research demonstrates
that these youngsters are at risk for subtle neurological deficits, such as impulsivity and inhibition
problems, attention deficits and poorer verbal functioning (Moffitt, 1993), which make verbally
mediated methods of conflict resolution challenging for these children, if not impossible. This may,
in turn, increase their risk for more physical means of reducing anger and frustration; effectively
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their inability to self-regulate means they are unable to move through the normal trajectory of
decreasing aggressive behaviour discussed above. Unsurprisingly, these types of behaviours in
older children typically lead to peer rejection, which may lead to further frustration.
Second, the Social Information Processing (SIP) model of aggressive behaviour (Dodge
& Frame, 1982) postulates that aggressive children have processing biases in their encoding
and interpretation of social cues, leading to what Connor (2002) quotes as “a predisposition
to attribute hostile intent to others where none exists, and easily aroused resentment and
suspiciousness” (p. 56). This in turn not only increases the frequency of potential aggressive
incidences but reinforces and exacerbates aggressive behaviour, making peer relations challenging
to begin with, and commonly leads to peer rejection. Peer rejection in itself reduces the child’s
opportunities to learn to self-regulate and deal with environmental challenges in an adaptive,
appropriate way (Emond et al., 2007), thereby perpetuating the cycle.
Connor (2002) suggests that, unlike early-onset aggression, in cumulative aggression, learned
behaviour and environmental reinforcement shapes the prognosis, as opposed to a psychopatho-
logical syndrome. Although this implies that aforementioned neurological deficits associated with
early-onset aggression may not be applicable to the aetiology of cumulative aggression, the same
inability to self-regulate may apply to both subtypes. This continued inability to self-regulate
would place the youngster in the same position as a child with early-onset aggression; unable
to move through the normal trajectory of decreasing aggressive behaviour, their interactions
become increasingly problematic and peer rejection ensues, thereby limiting the opportunities
for them to deal with environmental challenges in an adaptive, appropriate way.
Heritable factors have been found for aggression, although details of how these operate
remain unclear (Nevels, Dehon, Alexander, & Gontkovsky, 2010). Nonetheless, the development
of aggressive behaviour is considered to result from substantial interaction between biological
vulnerability and adverse environmental factors. Connor (2002) summarises that heritable
influences appear strongest for early-onset, overt types of aggression that persist into adulthood,
are associated with hyperactivity-impulsivity, and possibly include psychopathology. Heritable
effects have also been found for covert aggression, however shared environmental influences
appear stronger in these cases. Unsurprisingly, interactions between genetic factors and adverse
environmental/psychosocial influences increase the risk for aggressive behaviour, above and
beyond that resulting from either factor individually.
Psychosocial risk and protective factors that contribute to the aetiology of aggression are
universal, in that they are predictors of children’s adaptive functioning and emotional health,
rather than specific predictors of aggression (Spencer, Biederman, & Mick, 2007). Furthermore,
several clinical, behavioural and developmental disorders occur co-morbidly with aggression,
including ADHD, CD, and ASDs. Risk and protective factors for aggression are therefore
subsumed under Section 1.10.
1.3.3 Assessment
Aggression is seen with several clinical behavioural disorders, including ODD, CD, and ADHD.
Because the assessment of aggression commonly forms part of the assessment of ODD, CD, and
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ADHD, the assessment of aggression will be subsumed under that of these diagnostic categories
in Section 1.13; these diagnostic categories will now be discussed.
1.4 Introduction to classifiable disruptive behaviour
Along with aggression and noncompliance, problematic, behaviours such as defiance, irritabil-
ity, temper outbursts and recklessness are also features of Disruptive Behaviour Disorders (DBDs)
(see Section 1.8), whilst, similarly, low frustration tolerance, temper outbursts, stubbornness and
frequent insistence that requests be met are commonly found in youngsters with ADHD (see
Section 1.9). The focus of this disseration is challenging behaviour in general. However, given
that a significant number of children presenting with problematic behaviour will fall into one of
these categories, these diagnostic categories will be discussed briefly below.
Although there are two diagnostic systems in use, the DSM-IV:TR and the International
Classification of Diseases, Tenth Edition (ICD-10), only the former will be used to describe
symptoms of the relevant disorders as this is the classification system predominately used in
Australia.
The DBDs listed in the DSM-IV:TR include ODD, CD, and Disruptive Behaviour Disorder
Not Otherwise Specified (DBDNOS). Additionally, ADHD criteria include disruptive behaviours
as core features of the disorder. A discussion of the DSM-IV:TR diagnostic categories is presented
below and, unless otherwise referenced, the information presented has been derived from the
DSM-IV:TR.
1.5 Oppositional Defiant Disorder
1.5.1 Diagnostic criteria and associated features
As described in the DSM-IV:TR, ODD is characterised by negative, hostile and defiant
behaviours. Symptoms are almost invariably present in the home setting, but may not be evident
at school or in the community with individuals the youngster with ODD does not know well.
Full diagnostic criteria for ODD are provided in Figure 1.2.
1.5.2 Prevalence, stability and prognosis
ODD usually becomes evident before age 8 and usually no later than adolescence with a
gradual onset, usually over the course of months or years. Associated features vary as a function
of the youngster’s age and the severity of the ODD, with the number of oppositional symptoms
tending to increase with age. A higher prevalence of ODD is seen in males with high motor
activity and problematic temperaments (e.g., high reactivity, difficulty being soothed) in the
preschool years. The school years may bring low self-esteem (or overly inflated self-esteem),
mood lability, and/or the precocious use of alcohol, tobacco, or illicit drugs (APA, 2000).
Youngsters themselves do not view their behaviour as oppositional or defiant, but rather
justify it as a response to unreasonable circumstances or demands. This standpoint and the
accompanying arguing, persistent stubbornness, resistance to directions, and unwillingness to
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Diagnostic criteria for Oppositional Defiant Disorder
A. A pattern of negativistic, hostile, and defiant behavior lasting at least
6 months, during which four (or more) of the following are present:
(1) often loses temper
(2) often argues with adults
(3) often actively defies or refuses to comply with adults’ requests
or rules
(4) often deliberately annoys people
(5) often blames others for his or her mistakes or misbehavior
(6) is often touchy or easily annoyed by others
(7) is often angry and resentful
(8) is often spiteful or vindictive
Note: Consider a criterion met only if the behavior occurs more
frequently than is typically observed in individuals of comparable
age and developmental level.
B. The disturbance in behavior causes clinically significant impairment
in social, academic, or occupational functioning.
C. The behaviors do not occur exclusively during the course of a Psy-
chotic or Mood Disorder.
D. Criteria are not met for Conduct Disorder, and, if the individual is
age 18 years or older, criteria are not met for Antisocial Personality
Disorder
Figure 1.2. Diagnostic criteria for Oppositional Defiant Disorder. (From Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, Text Revision (p. 102), by American Psychiatric
Association, 2004, Washington, DC: American Psychiatric Association. Copyright (2004) by
American Psychiatric Association.)
compromise, give in, or negotiate with adults or peers, invariably leads to conflict with teachers,
peers, and parents. A vicious cycle may ensue whereby the parent and child bring out the worst
in each other (APA, 2000).
Prevalence rates varying from 2–16% have been reported for ODD, dependent on the nature
of the population sample and the method of ascertainment (APA, 2000). Before puberty the
disorder is more prevalent in males than in females, however the rates appear to be equal
after puberty. Although there is some commonality of features between ODD and CD (e.g.,
disobedience, opposition to authority figures), the disruptive behaviours displayed by individuals
with ODD are less severe and do not include the persistent pattern of more serious forms of
behaviour in which either the basic rights of others or age-appropriate societal norms or rules are
violated (e.g., aggression, destruction of property, theft or deceit). Because all of the features of
ODD are usually present in CD, when the criteria for both ODD and CD are met the diagnosis
of CD takes precedence and ODD is not diagnosed (APA, 2000).
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1.6 Conduct Disorder
1.6.1 Diagnostic criteria and associated features
As described in the DSM-IV:TR (APA, 2000), CD is characterised by serious violations of the
basic rights of others or major age-appropriate societal norms or rules, encompassing aggressive
and non-aggressive conduct and deceitfulness or theft. These behaviours fall into four main
groups, represented by the DSM-IV:TR diagnostic criteria presented in Figure 1.3.
1. aggressive conduct that causes or threatens physical harm to other people or animals
(Criteria A1-A7),
2. non-aggressive conduct that causes property loss or damage (Criteria A8-A9),
3. deceitfulness or theft (Criteria A10-A12), and
4. serious violations of rules (Criteria A13-A15)
Two subtypes are provided based on the age of onset: Childhood Onset Type (one criterion
met prior to age 10) and Adolescent-Onset Type (absence of any criteria characteristic of CD
prior to age 10). Unspecified Onset is used if the age of onset of CD is unknown. Symptoms
vary with age and severity is specified as Mild, Moderate or Severe depending on the number of
conduct problems present in relation to the number required to make a diagnosis (APA, 2000).
Individuals with CD may have little empathy or concern for the feelings, wishes and well-being
of others. Particularly in ambiguous situations, they are more likely to misconceive the intentions
of others as hostile and threatening, and thereby respond with what is to them reasonable and
justified aggression and lack appropriate feelings of guilt or remorse (APA, 2000).
1.6.2 Prevalence, stability and prognosis
Onset of CD may occur as early as the preschool years but commonly becomes evident from
middle childhood through middle adolescence and is rare after 16 years of age. Early childhood
conduct problems place children at risk for future difficulties including academic difficulties and
poor social relationships in middle childhood and psychopathology, substance abuse, contact
with the law and employment instability in adolescence and adulthood (Frick, 2001; Kutcher et
al., 2004). ODD (see Section 1.5) is also a common precursor to the Childhood-Onset Type of
CD.
As with ODD, prevalence rates of CD vary widely depending on the nature of the sample and
the methods employed, with general population studies reporting prevalence rates ranging from
less than 1% to more than 10%. CD is more prevalent among males than females and is one of the
most frequently diagnosed disorders of childhood in both inpatient and outpatient mental health
facilities (APA, 2000). The long-term outcome in untreated cases is considered to be poor and
for those who do receive treatment, such treatment is often inadequate. It is not surprising then
that, even though CD remits by adulthood for a majority of individuals, a substantial proportion
continue to show behaviours into adulthood that meet criteria for Antisocial Personality Disorder
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Diagnostic criteria for Conduct Disorder
A. A repetitive and persistent pattern of behavior in which the basic rights
of others or major age-appropriate societal norms or rules are violated, as
manifested by the presence of three (or more) of the following criteria in
the past 12 months, with at least one criterion present in the past 6 months:
Aggression to people and animals
(1) often bullies, threatens, or intimidates others
(2) often initiates physical fights
(3) has used a weapon that can cause serious physical harm to others (e.g.,
abat, brick, broken bottle, knife, gun)
(4) has been physically cruel to people
(5) has been physically cruel to animals
(6) has stolen while confronting a victim (e.g., mugging, purse snatching,
extortion, armed robbery)
(7) has forced someone into sexual activity
Destruction of property
(8) has deliberately engaged in fire setting with the intention of causing
serious damage
(9) has deliberately destroyed others’ property (other than by fire setting)
Deceitfulness or theft
(10) has broken into someone else’s house, building, or car
(11) often lies to obtain goods or favors or to avoid obligations (i.e., ”cons”
others)
(12) has stolen items of nontrivial value without confronting a victim (e.g.,
shoplifting, but without breaking and entering; forgery)
Serious violations of rules
(13) often stays out at night despite parental prohibitions, beginning before
age 13 years
(14) has run away from home overnight at least twice while living in parental
or parental surrogate home (or once without returning for a lengthy
period)
(15) is often truant from school, beginning before age 13 years
B. The disturbance in behavior causes clinically significant impairment in so-
cial, academic, or occupational functioning.
C. If the individual is age 18 years or older, criteria are not met for Antisocial
Personality Disorder.
Figure 1.3. Diagnostic criteria for Conduct Disorder. (From Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition, Text Revision (pp. 98–99), by American Psychiatric
Association, 2004, Washington, DC: American Psychiatric Association. Copyright (2004) by
American Psychiatric Association)
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(see APA, 2000, for more information). Early onset predicts a worse prognosis and an increased
risk in adulthood for Antisocial Personality Disorder and Substance-Related Disorders. CD
(at either age of onset) places youngsters at risk for later Mood Disorders, Anxiety Disorders,
Somatoform Disorders and Substance-Related Disorders (see APA, 2000, for further details).
1.7 Disruptive Behaviour Disorder Not Otherwise Specified
Individuals who display oppositional defiant or conduct behaviours that do not meet the
criteria for CD or ODD, for example where there is clinically significant impairment but all
criteria are not met, fall under DBDNOS.
1.8 Aetiology of Disruptive Behaviour Disorders
Research on developmental trajectories of disruptive behaviours often shows four groups:
(1) those whose problem behaviour remains high over time; (2) those whose problem behaviour
remains low over time; (3) those whose problem behaviour increases over time; and (4) those
whose problem behaviour decreases between childhood and early adulthood (Loeber, Burke, &
Pardini, 2009). The aetiology of the DBDs is considered complex; its development is based on a
cumulative risk/protective model of biological, psychological, and social factors (Dulcan, 1997;
McClellan, Kowatch, Findling, & Work Group on Quality Issues, 2007; Loeber et al., 2009);
it is proposed that these developmental pathways are shaped by a number of biological and
psychosocial risk and protective factors. The sum of these risk and protective factors is a better
predictor of outcomes than risk or protective factors alone, with protective factors buffering the
impact of risk factors (Loeber et al., 2009).
Reviews have consistently concluded that a biological component contributes significantly to
the development of DBDs. For example, in their review of 3795 twin pairs and 338 adoptees from
15 studies, Mason and Frick (1994) concluded that genetic effects accounted for approximately
50% of the difference between measures of antisocial and non-antisocial behaviours. Significantly
larger estimates of genetic effects were found for more severe than for less severe behaviours, and
in clinic-referred compared to community samples. A review of ODD and CD in the previous 10
years by Burke, Loeber, and Birmaher (2002) listed the following identified biological factors:
(1) genetic predisposition (suggested by family and twin studies); (2) impaired neuroanatomy
and functioning (specifically deficits in the functioning of the frontal lobes and the amygdala);
(3) under-arousal of the autonomic system; (4) low levels of serotonin; and (5) the presence
of neurotoxins. These factors continued to be implicated in Loeber et al. (2009) and Singh
and Waldman (2010) reviews. Loeber et al. (2009) concluded that some evidence exists for
biological and genetic factors underlying ODD, yet many questions remain, highlighting our
limited understanding of the aetiology of ODD at this stage. Singh and Waldman (2010) reported
findings indicating substantial genetic influences underlying ODD, with a much smaller magnitude
of genetic influences underlying CD.
As with aggression, because of the universality of psychosocial risk and protective factors that
contribute to the aetiology of the DBDs, risk and protective factors of the DBDs are subsumed
under Section 1.10.7.
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1.9 Attention-Deficit/Hyperactivity Disorder
ADHD is one of the most common and best researched childhood psychiatric conditions
(Kadesjo¨, Ha¨gglo¨f, Kadesjo¨, & Gillberg, 2003; Wolraich, 1999; APA, 2000). The DSM-IV:TR
diagnostic criteria for ADHD is presented below and, unless otherwise referenced, the following
information has been derived from the DSM-IV:TR. Because the literature pertaining to this
dissertation spans multiple DSM editions, a brief examination of the change in DSM diagnostic
criteria for ADHD since the 1970s follows.
1.9.1 Diagnostic criteria and associated features
As outlined in the DSM-IV:TR (APA, 2000), ADHD is characterised by a developmentally
inappropriate persistent pattern of inattention and/or hyperactivity-impulsivity. The DSM-IV:TR
diagnostic criteria for ADHD are outlined in Figure 1.4.
Three subtypes of ADHD, based on the predominant symptom pattern over the previous 6
months, are specified: (1) ADHD, Combined Type: at least six symptoms of inattention and at
least six symptoms of hyperactivity-impulsivity; (2) ADHD, Predominantly Inattentive Type:
at least six symptoms of inattention but fewer than six symptoms of hyperactivity-impulsivity,
even though hyperactivity-impulsivity may still possibly be a significant clinical feature; and
(3) ADHD, Predominantly Hyperactive-Impulsive Type: at least six symptoms of hyperactivity-
impulsivity but fewer than six symptoms of inattention, even though inattention may still be a
significant clinical feature.
Associated features vary depending on age and developmental stage, however all three
subtypes are associated with significant impairment. As well as the behavioural characteristics
aforementioned, impaired academic achievement and inadequate self-application to tasks that
require sustained effort, which is often interpreted by others as laziness and oppositional behaviour,
typically lead to conflict with school authorities and parents. The home environment itself is
often characterised by family discord and negative parent-child interactions, resulting in a large
amount of conflict and stress in the lives of youngsters with ADHD (APA, 2000).
1.9.2 Changes in diagnostic criteria from 1968 to the present
In the second edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-II)
(APA, 1968) the term “Hyperkinetic reaction of childhood” was used to describe children who
exhibited patterns of extreme overactivity.
The label Attention Deficit Disorder (ADD) was subsequently introduced in the Diagnostic
and Statistical Manual of Mental Disorders, Third Edition (DSM-III) (APA, 1980); for the
first time, a distinction was made between the three major dimensions of ADHD: inattention,
impulsivity, and hyperactivity. Differential diagnoses were presented, with problems on all three
dimensions warranting a diagnosis of ADD with hyperactivity (ADD-H) and deficits in attention
and impulsivity only leading to a diagnosis of ADD without hyperactivity (ADD-WOH).
This distinction was removed in the revised edition (DSM-III:R, APA, 1987), with a diagnosis
assigned when an individual met a certain number of symptoms from a list (symptoms could
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Diagnostic criteria for Attention-Deficit/Hyperactivity
Disorder
A. Either (1) or (2):
(1) inattention: six (or more) of the following symptoms of inattention
have persisted for at least 6 months to a degree that is maladaptive
and inconsistent with developmental level:
(a) often fails to give close attention to details or makes careless mis-
takes in schoolwork, work, or other activities
(b) often has difficulty sustaining attention in tasks or play activities
(c) often does not seem to listen when spoken to directly
(d) often does not follow through on instructions and fails to finish
school work, chores, or duties in the workplace (not due to opposi-
tional behavior or failure to understand instructions)
(e) often has difficulty organizing tasks and activities
(f) often avoids, dislikes, or is reluctant to engage in tasks that require
sustained mental effort (such as schoolwork or homework)
(g) often loses things necessary for tasks or activities (e.g., toys, school
assignments, pencils, books, or tools)
(h) is often easily distracted by extraneous stimuli
(i) is often forgetful in daily activities
(2) six (or more) of the following symptoms of hyperactivity-impulsivity
have persisted for at least 6 months to a degree that is maladaptive
and inconsistent with developmental level:
Hyperactivity
(a) often fidgets with hands or feet or squirms in seat
(b) often leaves seat in classroom or in other situations in which re-
maining seated is expected
(c) often runs about or climbs excessively in situations in which it is
inappropriate (in adolescents or adults, may be limited to subjective
feelings of restlessness)
(d) often has difficulty playing or engaging in leisure activities quietly
(e) is often “on the go” or often acts as if ”driven by a motor”
(f) often talks excessively
Impulsivity
(g) often blurts out answers before questions have been completed
(h) often has difficulty awaiting turn
(i) often interrupts or intrudes on others (e.g., butts into conversations
or games)
B. Some hyperactive-impulsive or inattentive symptoms that caused impair-
ment were present before age 7 years.
C. Some impairment from the symptoms is present in two or more settings
(e.g., at school [or work] and at home).
D. There must be clear evidence of clinically significant impairment in social,
academic, or occupational functioning.A. Either (1) or (2):
E. The symptoms do not occur exclusively during the course of a Pervasive De-
velopmental Disorder, Schizophrenia, or other Psychotic Disorder and are
not better accounted for by another mental disorder (e.g., Mood Disorder,
Anxiety Disorder, Dissociative Disorders, or a Personality Disorder).
Figure 1.4. Diagnostic criteria for Attention-Deficit/Hyperactivity Disorder.(From Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (pp. 92–93), by
American Psychiatric Association, 2004, Washington, DC: American Psychiatric Association.
Copyright (2004) by American Psychiatric Association)
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present at either home or school), and returned to again in the subsequent edition (DSM-IV
APA, 1994). The term ADHD was also introduced in this edition of the DSM and, although
there was no distinction between impulsive and hyperactive children, diagnostic criteria became
more stringent, requiring observation of symptoms in two settings. The DSM-IV criteria are the
same as those in Figure 1.4 under the DSM-IV-TR (APA, 2000).
1.9.3 Prevalence, stability and prognosis
Although it is difficult to establish a diagnosis of ADHD in children younger than 4 or 5
years, due to greater variability in behaviour compared to older children and fewer demands for
sustained attention and modulating behaviour, substantial impairment has been demonstrated
in preschool-aged children with ADHD. Nonetheless, symptoms of ADHD are typically most
prominent during the primary school years and the disorder is relatively stable through early
adolescence despite symptoms becoming less conspicuous as children mature. The early onset,
degree and persistence of symptoms beyond four years of age are predictive of continuing and
worsening impairment that meets criteria for a diagnosis of ADHD (Rapport, Kofler, Alderson,
& Raiker, 2008).
Remschmidt and Global ADHD Working Group (2005) reported that long-term follow-up
studies indicate that untreated ADHD can lead to poor academic achievement, low occupational
status, increased risk of substance abuse and delinquency. As with the DBDs described above,
even for those who do receive treatment, such treatment is often inadequate, placing a greater
number of youngsters at risk for future difficulties (see also Deault, 2010; Wehmeier, Schacht, &
Barkley, 2010).
The prevalence of ADHD has been estimated at 3%–7% in school-aged children, with variation
in reported rates depending on the nature of the population sampled and the methods used (APA,
2000), and 2% in preschool aged children (see McGoey, Eckert, & Dupaul, 2002). In their review
and metaregression analysis, Polanczyk, Lima, Horta, Biederman, and Rohde (2007) reported an
ADHD/Hyperkinetic Disorder (HD) worldwide pooled prevalence of 5.29%; there was a significant
association between prevalence rates and diagnostic criteria, source of information, requirement
of impairment for diagnosis, and geographic origin of the studies. ADHD is more frequent in
males than in females, with male-to-female ratios ranging from 2:1 to 9:1 depending on the
ADHD type examined (i.e., the Predominantly Inattentive Type may have a less pronounced
gender ratio) and the setting the sample was derived from (i.e., clinic referred children are more
likely to be male than female).
Near-, intermediate-, and long-term studies of ADHD reveal adverse outcomes ranging from
scholastic underachievement and school failure to dysfunctional interpersonal and employment-
related relationships. An overwhelming majority (> 90%) of children with ADHD perform badly
in school and underachieve scholastically (i.e., 10 to 15 point deficits on standardised academic
achievement batteries). An estimated 10–70% of children with ADHD have comorbid learning
disabilities in reading, spelling, math, and/or handwriting. Furthermore, research from the
United States shows that children with ADHD are more like to fail a grade, have lower grades,
and are more likely to repeat a grade. These children are also more likely to be suspended or
expelled relative to typically developing peers. Finally, around a third of children with ADHD
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fail to complete high school, which translates into significantly fewer entering and completing
college. The elevated risk for adverse outcomes continues throughout late adolescence, with
an earlier age at which those with ADHD are sexually active, along with a higher number of
sexual partners and a decreased likelihood of contraceptive use, collectively increasing their
risk for teenage pregnancy and contracting sexually transmitted diseases. Additionally, the
inattentive and impulsive nature of the disorder contributes to poor driving records, with more
speeding fines, causing accidents, particularly those causing serious injury, and higher rates of
license suspensions (Fischer, Barkley, Smallish, & Fletcher, 2007; Barkley, Fischer, Edelbrock, &
Smallish, 1990, 1991; Barkley, 2006; Rapport et al., 2008; Spencer et al., 2007).
Looking into the adult years, those diagnosed with ADHD in childhood continue to experience
significant symptoms. Additionally, they have a significantly lower overall socioeconomic status
as, despite 90% of children previously diagnosed with childhood ADHD being gainfully employed
in their late 20s to early 30s, they are more likely to be fired, change jobs more frequently,
evince more ADHD symptoms on the job, and perform more poorly on work performance ratings
(Rapport et al., 2008; Spencer et al., 2007).
1.9.4 Aetiology
As described concisely by Rapport et al. (2008) in the current DSM (DSM-IV:TR, APA,
2000) a clinical model of ADHD presumes that biological influences, (e.g., genetics, pre-, pari-,
post-natal insults) give rise to individual differences in the functional properties of neurobiological
systems (e.g., dopaminergic-noradrenergic neurotransmission in the frontal-striatal-cerebellar
regions) that are aetiologically responsible for the core cognitive and behavioural features of
ADHD. The DSM-IV:TR clinical model conceptualises inattention and hyperactivity-impulsivity
as the core features of the disorder, and related behavioural and emotional problems as causal
by-products of core symptoms. Academic underachievement represents a causal consequence of
inattention and hyperactivity-impulsivity, whilst inadequate social skills and peer relationships,
low frustration tolerance, and strained family relationships are, in turn, considered to be by-
products of behavioural and emotional problems (Rapport et al., 2008).
Rapport et al. (2008) describe alternative conceptual models as evolving from implied brain
damage (Strauss & Lehtinen, 1947), and dysfunction (Cruickshank & Dolphin, 1951; Strauss
& Kephart, 1955) to single construct theories of sustained attention (Douglas, 1972), deficient
rule-governed behaviour (Barkley, 1989), cognitive-energetic dysregulation (Sergeant, Oosterlaan,
& van der Meer, 1999), and delay aversion (Sonuga-Barke, 2002). As noted by Rapport et al.
(2008), reviews of these models and their underlying psychological and neurobiological constructs
and aetiological factors are available (cf. Barkely, 2006; Castellanos & Tannock, 2002) and
will not be discussed in depth here. Readers are referred to these references for more details.
Most experts agree that the heterogeneity of ADHD suggests multiple pathways, with genes
and environment interacting in multiple ways to produce the subsequent behavioural profile of
ADHD (Johnston & Mash, 2001).
Both behavioural genetic and molecular genetic studies indicate that genetic factors contribute
to the development of ADHD. In their review, Spencer et al. (2007), reported an average of 77%
heritability across multiple twin studies with varying methodology and definitions of ADHD.
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This is consistent with a reviews that reported a mean heritability estimate .76 (Faraone et al.,
2005). Recent reviews reported that several candidate genes involved in the dompaminergic
and serotonergic system show statistically significant evidence of association with ADHD (e.g.,
(Sharp, McQuillin, & Gurling, 2009; Faraone & Mick, 2010)).
In their review, Spencer et al. (2007) concluded that maternal smoking and alcohol during
pregnancy and low birth weight are independent risk factors for ADHD, and that pregnancy and
delivery complications appear to predispose ADHD. Although some researchers have concluded
that there is little evidence for shared environmental influences, others have speculated that
environmental influences play larger roles in determining outcomes for children, even if they
are not the primary cause of ADHD (see Deault, 2010; Spencer et al., 2007). Because of the
universality of psychosocial risk and protective factors that contribute to the aetiology of the
ADHD, risk and protective factors of ADHD are also subsumed under Section 1.10.7.
1.10 Universal risk factors for aggression, Disruptive Behaviour Disorders and
Attention-Deficit/Hyperactivity Disorder
Multiple risk factors are implicated in the development of aggression, DBDs, and ADHD. An
extensive review of risk and protective factors is beyond the scope of this thesis. Instead, a brief
overview is given, with more emphasis placed on those factors amenable to change.
1.10.1 Temperament
As noted by Connor (2002),
Temperament has been defined as “how” a child behaves. This contrasts with “why”
the child does what he or she does (motivation) or “what” he or she does (ability)
. . . An individual’s personality is the expression of the interaction between his or her
characteristic temperament and life experience. (p. 119).
Temperamental patterns are discernible early in life and, by definition, although not rigid and
fixed, are mediated by the environment; they generally persist over time and across situations
(Prior, 1992).
Early preschool temperamental dimensions cluster together to describe “easy” and “difficult”
temperaments (see Connor, 2002, for more detail; see Prior, 1992, for details on dimensions
and classification of temperament). These temperament clusters were not conceptualised by
the original authors, Chess and Thomas (1986), as a measure of psychopathology, and in fact
10% of their normal (i.e., non-referred) children exhibited difficult temperaments. However,
research has demonstrated that difficult temperament places children at increased risk for the
development of externalising behaviour problems, including aggression and conduct problems
(see Bryan & Dix, 2009; Connor, 2002). A link has also been found between the “difficult
temperament” cluster and another temperamental dimension, “novelty/sensation seeking”, which
presents with fearlessness, and later aggression and related problems (see Connor, 2002). Connor
(2002) notes that temperamental characteristics are presumably derived from a combination
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of heritable, biological based aspects, including genetic, intrauterine, and CNS factors, and
postnatal environmental factors.
Difficult temperament in itself is a weak predictor of aggression and later disruptive psy-
chopathology (ADHD, ODD, CD) (Loeber et al., 2009); it is the combination of difficult
temperament with family dysfunction, marital conflict, poverty, growing up in a high crime
neighbourhood, and parental psychopathology that gives strength to this prediction (Connor,
2002). Some of these factors will be considered below.
1.10.2 Infant-caregiver attachment
As described by Connor (2002), attachment, the theory of which was originally described
by Bolby in 1969, is one of the early environmental influences shown to contribute to the risk
for psychopathology, including aggression and other externalising behaviours. The repeated
interactions of an infant’s preadapted behaviours (orienting, crying, clinging, proximity seeking,
signalling) with the caregiver, which serve to promote parent-child interactions that reduce infant
distress, develop into a pattern of interactions that serve to regulate the infant’s emotions and
behaviours. This “attachment” includes reciprocal social, emotional, cognitive, and behavioural
characteristics of both the infant and the caregiver. Attachment patterns are largely mediated by
environmental relational factors and caregiver characteristics appear to play a more important
role than child attributes in shaping the infant-caregiver relationship. Figure 1.5 outlines the
four attachment patterns that have been reliably demonstrated.
Research has demonstrated relationships between the insecure patterns of attachment and ag-
gression, particularly the avoidant and the disorganised patterns of infant attachment (Greenberg,
Speltz, & DeKlyen, 1993; Vando, Rhule-Louie, McMahon, & Spieker, 2008; Lyons-Ruth, 1996);
Figure 1.6 outlines evidence for attachment patterns and the development of aggression.
The avoidant pattern of insecure attachment appears related to aggression in later years,
but only when additional caregiver and family risk factors are present; these include poverty,
adolescent motherhood, intrusive or hostile caregiver parenting style, maternal psychopathology,
and family psychosocial problems. The disorganised pattern of infant attachment appears to be
more strongly related to later aggressive behaviour (Connor, 2002; Vando et al., 2008).
1.10.3 Parenting practices
Several ineffective parenting practices have been implicated in the onset and maintenance
of disruptive behaviours, including aggression and non-compliance, in children and adolescents.
These include harsh and inconsistent discipline practices, poor monitoring and supervision by
parents, and low levels of positive parent-child interaction (Connor, 2002; Tremblay, 2010; de
Graaf et al., 2008).
Patterson’s “coercive family process” theory, described in the context of subsequent literature
by Connor (2002), postulates that harsh and inconsistent discipline eventually inadvertently
trains the child in aggressive and antisocial behaviours through negative reinforcement of the
child’s behaviour. By backing down and not following through on an instruction given to the
child when the child is aversive, aggressive, or threatening the parent, the child learns that these
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Attachtment pattern Description
Secure Infant shows signs of missing caregiver upon separation and
seeks consoliation and physical proximity to caregiver upon
reunion. After consolation, returns to active exploration of
enviroment. Caregiver is experienced by infant as available,
responsive, and sensitive to infant signals.
Insecure-avoidant Infant shows no signs of missing cargivers upon seperation and
actively avoids or ignores caregiver upon reunion. Continues
to explore the enviroment and pays no attention to the care-
giver. Unemotional. Caregiver is experienced by infant as only
intermittently available and responsive.
Insecure-resistant or
insecure-ambivalent
Infant overly preoccupied with caregiver throughout the
separation-reunion procedure. May seem angry, alternately
seeking and resisting caregiver upon reunion, continues to focus
on caregiver and cry, does not return to exploring the enviro-
ment. Caregiver is experienced by infant as only intermittently
available and responsive.
Insecure-disorganised Infant shows a blend of contradictory features of several cop-
ing strategies to deal with the stress of caregiver seperation
and reunion. Disorganised behaviours displayed in caregiver’s
presence, including freezing behaviours, slowed movements, de-
pressed affect, and apprehension and anxiety toward caregiver.
Caregiver is experienced by infant as frightening.
Note. Data from Costantino (1995) and Main (1996).
Figure 1.5. Attachment classification, reproduced from Connor, D. F. (2002). Aggression
and antisocial behaviour in children and adolescents. (p. 123) Copyright The Guilford Press.
Reprinted with permission of The Guildford Press.
behaviours are an effective strategy. The child’s aggression is especially strongly reinforced when
stressed or frustrated parents alternate this ineffective discipline with episodic, explosive, harsh
behaviours directed towards the child. Studies have shown that harsh and inconsistent parenting
practices account for 30–52% of the variance in the development of antisocial behaviour and that
when this leads to parent-child conflict in the home this is a strong, independent predictor of
youth conduct problems. In their review of the development and aetiology of disruptive and
delinquent behaviour, Loeber et al. (2009) discuss the bidirectional nature of DBD symptoms
and parenting behaviours. These authors note that symptoms of ODD have been found to be
strongly predictive of worsening parenting behaviours from year to year, but that only the timid
disciplinary behaviours described above, whereby parents back down or avoid disciplinary efforts
due to concern about the child’s reaction, predicted worsening ODD symptoms.
Lack of, or inconsistent parental monitoring, whereby parents do not know where, how, or
with whom the child spends time with, and lack of parental involvement with the child, are also
associated with increased risk of children developing behavioural and emotional problems (de
Graaf et al., 2008); parents can decrease the risk for development of conduct problems over time
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Infant
Study attachment type Mediating Variables Outcome
Renken et al. Avoidant Low SES; maternal hostile, ↑ aggression at age
(1989) intrusive style 6-8 yr
Fargot and Avoidant Middle-class, stable No relationship with
Kavanaugh families aggression at age 4 yr
(1990)
Egeland et al. Avoidant Maternal intrusive ↑ psychopathology at
(1993) style age 42 mo
Hann et al. Disorganised Low SES; adolescent ↑ aggression at age
(1991) mothers 20 mo
Lyons-Ruth et al. Disorganised Maternal psychopathology; ↑ risk for aggression
(1993) maternal psychosocial and hostility at age
problems 5 yr
Hubbs-Tait et al. Disorganised Maternal depression ↑ risk for externalising
(1996) adolescent mothers behaviour problems 10
mo later
Carlson(1998) Disorganised Maternal psychosocial ↑ risk for psychopathology
problems at age 19 yr
Note. mo = mother, yr = year, SES = Socio-Economic Status, ↑ = increased.
Figure 1.6. Attachment patterns and the development of aggression, reproduced from Connor, D.
F. (2002). Aggression and antisocial behaviour in children and adolescents. (p. 124) Copyright
The Guilford Press. Reprinted with permission of The Guildford Press.
by supervising the youngster’s free time, thereby potentially influencing their selection of friends
and activities (Connor, 2002). However, when reviewing the literature, Loeber et al. (2009)
concluded that, whilst CD symptoms predicted worsening supervision, they were not themselves
predicted by any parenting behaviours. Loeber et al. (2009) also concluded that these results
are consistent with a growing body of evidence that child behaviours exert a greater, or at least
equal, influence on parenting behaviours than parenting behaviours exert on child behaviours.
Nonetheless, despite suggesting that the level of internal dysregulation that children bring into
the parent-child relationship may have more influence on outcomes than parenting practices,
these authors also concede that interventions that target parenting behaviours are effective in
decreasing ODD symptoms.
Low levels of positive parent-child interactions are another risk factor for the development of
disruptive behaviours. Positive involvement includes not only giving praise for desirable behaviour
and using incentives to increase a child’s task motivation, but also providing clear guidance,
suggestions, and directions for achieving pro-social behaviours, and responding favourably to a
child’s self-initiated behaviour. In contrast, controlling, intrusive, or rejecting attitudes towards
a child increase risk of disruptive behaviours developing (Joussemet et al., 2008). Children are
more motivated to seek parental approval in appropriate ways if they have parents who are
accepting of, and responsive to, their needs; conversely, using externalising behaviour is increased
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by rejecting and unresponsive parenting (Rothbaum & Weisz, 1994; Connor, 2002; de Graaf et
al., 2008).
1.10.4 The transactional nature of parent and child behaviours
Not only can parents shape their child’s behaviours, but a child’s behaviour can shape
parenting techniques (Connor, 2002). A child’s temperament can impact parent-child relations.
For example, lower parental support and responsiveness, and higher levels of hostility and control-
ling parenting has been demonstrated in parent-child interactions with “difficult” temperament
children. Parents who feel irritated or disappointed when their expectation that children be
co-operative, reasonably controlled and respectful is undermined, resist or disengage from their
child. Research demonstrates that parents’ emotions, and the behaviours displayed towards
their children in the context of these emotions, result from the match/mismatch of children’s
temperament-related behaviour and parents’ attention to and evaluations of that behaviour. This
may have a cascading effect whereby “difficult” temperament children, who are prone to being
less cooperative, challenge their parents’ behavioural expectations and the resulting parental
emotional responses lead to resistance from parents and to them disengaging from their child.
Parents are therefore less able to control their child without conflict, and the resulting conflictual
interactions lead to the further deterioration of the parent-child relationship. This can, in turn,
result in more controlling parenting which increases the children’s externalising problems. Not
only is the continuation of this cycle problematic in itself, but it decreases the likelihood that
aggressive children will learn to self-regulate, leaving them unable to replace developmentally
appropriate physical aggression in social interactions in early childhood with more sophisticated
alternatives in later childhood and beyond (Bryan & Dix, 2009) (see Section 1.3.1).
It is not difficult to see how insecure attachment and unresponsive, controlling, parenting
could contribute to a child’s difficulties with self-regulation; in order for a child to learn to
self-regulate they require a caregiver who is available, responsive, and sensitive to their signals,
whom they can scaffold off when learning self-regulation skills. An intermittently available
and intermittently responsive caregiver, or one that is experienced by the infant as frightening,
may not allow the infant the quality of interactions required to learn self-regulation, which
would, in turn, present difficulties for children in moving through the trajectory of normal
aggressive behaviours, as discussed in Section 1.3.2 above. Furthermore, this may contribute
to the processing biases in encoding and interpreting social cues described by the SIP model of
aggressive behaviour also discussed in Section 1.3.2. The inconsistent social cues given by an
intermittently available and responsive caregiver, or the seemingly unrelated (to the situation)
cues given by a caregiver that the infant experiences as frightening, may interfere with the
infant’s ability to encode and interpret subsequent social cues. Mothers have also been shown to
experience anger and disappointment during interactions with children they perceive as highly
active, and may display relatively unsupportive behaviour (Bryan & Dix, 2009); these children
also miss the opportunity to learn to self-regulate by scaffolding off the parent’s calming and
soothing responsive behaviour.
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1.10.5 Parental psychopathology
Maternal depression is another factor that affects the quality of the parent-child interaction.
The association between maternal depression and increased negative and decreased positive
maternal behaviours in the parent-child relationship has been well documented, both in problem-
solving tasks and conflict-inducing interactions (Johnson & Flake, 2007). It has been proposed
that the absence of a positive mother-child relationship is one possible mechanism by which
maternal depression may increase risk for behaviour problems in offspring. This increase in
behaviour problems has also been demonstrated up to three years after the onset of maternal
depression (Ewell Foster et al., 2008). Kroes, Veerman, and De Bruyn (2005) propose that
parental depression may lead to children acting out. Ewell Foster et al. (2008) found that
the relationship between mothers’ history of depression and behaviour during interactions
with their child was partially mediated by the mother’s current mood state. Specifically, they
found that maternal positivity partially mediated the relationship between maternal depression
and children’s externalising symptoms, highlighting the importance of positive mother-child
interactions. As well as poor parenting, maternal depression can result in exposure to family
discord and modelling of ineffective coping strategies (see Ewell Foster et al., 2008). Parental
history of, or current diagnosis of, a substance abuse disorder, mood disorder, ODD/CD, ADHD
or antisocial personality disorder, or maternal somatisation also appear related to increased
risk of child psychopathology such as aggression and antisocial behaviour (see Connor, 2002).
Stress also has a negative impact on parents and their parenting. Problematic child behaviour
can lead to family disruption and/or discord between parents and children, creating parenting
stress, which can lead to depression and anger in parents (Tomanik, Harris, & Hawkins, 2004;
Tremblay, 2010; Johnston & Mash, 2001; Deault, 2010; Duchovic, Gerkensmeyer, & Wu, 2009).
Furthermore, stress itself can also result in problematic child behaviour. Kroes et al. (2005)
propose that parental stress may be disorganising to children, and they consequently display
problems with executive functioning.
Mothers of children with a clinical diagnosis report significant levels of parenting stress
(Johnston & Mash, 2001; Deault, 2010; Tomanik et al., 2004). When a clinical diagnosis is
associated with disruptive behaviour, stress is worsened. For example, in a study of mothers of
children with autism and the behaviours related to the child’s diagnosis, mothers reported the
greatest stress when their children were more irritable, and hyperactive/noncompliant (Tomanik
et al., 2004). This highlights the significant impact of children’s irritability, hyperactivity, and
noncompliance on parents, and, subsequently the parent-child relationship.
Both maternal depression and parenting stress also can create a negative bias in parental
ratings of children’s problematic behaviour and are associated with discrepancies between parents’
and other respondents’ reports of child behaviour problems (see Joyner, Silver, & Stavinoha,
2009). De Los Reyes and Kazdin (2005) propose that “parental stress may decrease the threshold
by which parents gauge whether a child’s behaviour is problematic” (p. 500). Parent-child
conflict has also been noted to affect parents’ reports of child behaviour problems (Treutler &
Epkins, 2003).
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1.10.6 Other risk factors
Adolescent mothers, particularly those under 15 years of age, are at particularly high risk for
engaging in the poor parenting practices described above. Family structure risk factors include a
large family size, birth order (first-born) and single-mother parenting status, all of which may be
mediated by low SES. Exposure to child abuse and neglect also places children at an increased
risk for both internalising and externalising behaviour problems in childhood, adolescence and
adulthood (see Connor, 2002).
There is also an association between aggressive/antisocial behaviours and academic problems.
However, Connor (2002) notes that this relationship appears complex and indirect, describing it
as
multi-factorial and reciprocally deterministic, with multiple risk factors involved that
influence one another over time and development, finally resulting in a youngster
who is both aggressive/antisocial and failing academically (p. 133).
Interacting parental psychopathology, poorer parenting practices, a poorer parent-child
relationship, and decreased child compliance, can combine to enhance the detrimental impact of
the child’s genetic predisposition and environmental circumstances on their academic achievement.
As they are not the focus of this dissertation, extra-familial risk factors for aggression, which
include those that occur in the neighbourhood or community, or in association with a deviant
peer group, as well as larger trends in society, such as deprivation, the easy availability of firearms
(relevant in United States), and mass media violence (Connor, 2002), will not be discussed in
detail here. Readers are referred to Connor (2002) for a discussion of these issues.
Similarly, as they are not the focus of this dissertation, prenatal exposure to neurotoxins,
such as alcohol, nicotine, and cocaine, will not be discussed. Readers are referred to Connor
(2002) for a discussion of these issues. It is noteworthy that these risk factors may be mediated
by underlying processes such as emotional regulation and impulse control in childhood, and the
associated parenting, family, and neighbourhood risk factors (see Bendersky, Bennett, & Lewis,
2006).
1.10.7 Summary and protective factors
As noted above, many of the risk factors discussed in previous sections increase the risk
for a variety of general childhood psychopathology, rather than being specific to aggressive or
disruptive behaviour per se. Furthermore, these risk factors exert their influence on childhood
psychopathology by indirect, rather than direct, means, interacting with risk factors to mediate
outcome (Dulcan, 1997). Finally, risk factors rarely exist in isolation; multiple factors generally
interact in complicated transactions over the course of a child’s development (Connor, 2002).
Loeber et al. (2009) describe a dose-dependent relationship between individual’s exposure to an
accumulation of risk factors across multiple domains (individual, family, peer) and an increased
probability of later adverse outcomes. These authors also note that this relationship is robust in
that it applies across genders, ethnicity, income status, and neighbourhoods, and applies to both
single parent and two parent families.
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Protective factors that exert a buffering effect on high-risk youth offer an explanation as to
why, even in situations of cumulative risk, not all children and adolescents develop significant
psychopathology, including disruptive behaviour and aggression. These protective factors, which
apply to psychopathology in general, including aggressive and related behaviours, are outlined in
Figure 1.7. As is the case that the more risk factors present the worse the outcome, the more
protective factors present, the better the outcome (see Connor, 2002; Loeber et al., 2009, for
more information).
Child factors Family factors Extrafamilial factors
Easy temperament Good parent-child relations External supports
Higher IQ Friendships





Figure 1.7. Protective Factors, reproduced from Connor, D. F. (2002). Aggression and antisocial
behaviour in children and adolescents. (p. 161) Copyright The Guilford Press. Reprinted with
permission of The Guildford Press.
Behavioural outcomes are mediated by a complex interplay between risk and protective
factors at specific times throughout development (Connor, 2002); this complexity is apparent
from the multitude of factors discussed above.
1.11 Challenging behaviours and Autism Spectrum Disorders
ASDs affect all areas of a child’s development, with core deficits in the areas of communication,
socialisation, and behaviour. Challenging behaviours are common in the ASDs and may be
exacerbated by, or exacerbate, core features of ASDs (APA, 2000). Because this dissertation
focused on children with an average, or above average, IQ, this discussion will be limited to
children with ASDs without an intellectual disability. Likewise, because this dissertation focused
on children with challenging behaviour, this discussion will be limited to challenging behaviour
on the autism spectrum, not ASDs per se. Readers are referred to APA (2000), for information
on the aetiology, prevalence, stability, and prognosis of the ASDs themselves, along with risk and
protective factors for ASDs, and diagnostic information.
Children with an ASD, of all ages, frequently display problematic behaviours and reactions
along with the core features of the disorders, including symptoms associated with ADHD
(hyperactivity, short attention span, impulsivity), as well as aggression, and, particularly in young
children, temper tantrums (APA, 2000). ADHD symptoms may occur in children with an ASD
at a subsyndromal level or may actually meet diagnostic criteria for diagnosis of ADHD (Leyfer
et al., 2006; Gadow et al., 2006). Although exclusion criteria for ADHD in the DSM-IV:TR
prevent a formal dual diagnosis of an ASD and ADHD, in clinical practice children may receive
a dual diagnosis. For example, of the sample of 85 children assessed by Leyfer et al. (2006), 31%
of children met diagnostic criteria for ADHD, with a further 25% classified as “subsyndromal”,
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defined by the authors as “significantly impairing clusters of symptoms that fell just short
of meeting DSM-IV criteria for the disorder” (p. 853). ADHD was the third most common
dual diagnosis in this sample of children with an ASD, following Specific Phobia and Obsessive
Compulsive Disorder. Of those meeting diagnostic criteria for ADHD, 65% had the inattentive
subtype; this contrasts with the hyperactive subtype being more common in children without
developmental disorders.
Despite difficulty following directions, being cooperative, and doing things on others people’s
terms, children with ASD do not commonly meet criteria for ODD (Leyfer et al., 2006). Only
7% of 86 children with ASD tested by Leyfer et al. (2006) met criteria for ODD, with a further
4% classified as subsyndromal. These authors found that many children with an ASD did not
understand the concepts of spitefulness, vindictiveness, and intentionality, thereby excluding
them from a diagnosis of ODD.
Finally, and perhaps related to the co-occurrence of ADHD symptoms, children with an ASD
exhibit a higher level of sleep problems than typically developing children. As discussed below,
research has demonstrated that behaviour problems are more common in children with sleep
problems (see Section 1.12). Thus, a higher level of sleep problems in children with an ASD
suggests a higher level of related behaviour problems in the ASD population than in typically
developing children. The link between sleep and behaviour problems will now be examined.
1.12 The link between sleep and behaviour problems
Sleep problems are common during childhood, with estimates as high as 50% for Typically
Developing (TD) children (Shang et al., 2006; Meltzer & Mindell, 2007). Children with AD
and Asperger’s disorder (AS) show significantly more sleep problems than typically developing
children (Polimeni, Richdale, & Francis, 2005; Richdale & Schreck, 2009). Parents of children
with ADHD also report significant levels of sleep problems. For example, in a sample of 239
families, Sung, Hiscock, Sciberras, and Efron (2008) reported that 28.5% of children with ADHD
reported mild sleep problems and 44.8% reported moderate or severe sleep problems. Given that
symptoms of sleeplessness in children can manifest as overactivity rather than daytime sleepiness,
and that sleep deprivation has been shown to be associated with increased rates of behaviour
problems, impaired mood, and difficulties with attention and learning (e.g., Aronen et al., 2000;
Shang et al., 2006; Pesonen et al., 2010; Paavonen, Porkka-Heiskanen, & Lahikainen, 2009;
Paavonen et al., 2010; Paavonen, Raikkonen, et al., 2009; Paavonen et al., 2008), it is important
to distinguish between symptoms resulting from sleep deprivation and those resulting from a
behaviour disorder, such as ADHD. This is highlighted by a study by Sawyer and colleagues
(2009) who found that children with symptoms of both ADHD and sleep problems had a different
profile than those children with ADHD or sleep problems alone. These authors note that their
findings suggest that it is unlikely that disturbances associated with sleep problems also give
rise to ADHD symptoms. They suggest that children with symptoms of both ADHD and sleep
problems may have a different underlying aetiology than children with only ADHD or sleep
problems.
Child sleep problems not only cause the parent and child significant distress at bedtime and
during the night, but also decrease the quantity and quality of parents’ sleep. Sixty-five percent
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of parents of typically developing children and 80–68% of parents of children with autism and AD,
respectively, with sleep problems reported that their own sleep was disturbed by their child’s sleep
problem (Polimeni et al., 2005). Children’s sleep problems are therefore problematic for both
the child themselves and their parents. In the child, sleep problems negatively affect children’s
behaviour, compromising both neurobehavioural functioning and behavioural regulation and
inhibition, potentially making children more prone to impulsive or violent outbursts (see Polimeni
et al., 2005). Chronic irritability, attention problems, and hyperactivity are also associated with
inadequate sleep (see Polimeni et al., 2005; Meltzer & Mindell, 2007).
Finally, sleep difficulties can negatively impact the parent-child relationship. For parents,
disturbed sleep is associated with depression, anxiety, higher levels of stress and poor well-being.
Interventions improving child sleep problems have been shown in increase parental efficacy and
decrease maternal depression and parental stress (see Meltzer & Mindell, 2007), highlighting the
link between sleep and mood/stress.
A child’s temperament (see Section 1.10.1) and attachment pattern (see Section 1.10.2)
both impact on the parent-child relationship, and the conflicts that surround sleep time can
place additional strain on the parent-child relationship. It is not difficult to see the potential
compounding effect: the sleep deprived child, with compromised neurobehavioural functioning
and behavioural regulation, is more prone to behaviour problems, whilst the exhausted parent,
more likely to be in a state of stress, anxiety, and/or depression, has decreased coping capacity to
effectively handle the child’s behaviour; the resulting increased negative and/or decreased positive
parent-child interactions places children at higher risk for behaviour problems. Furthermore,
sleep problems are associated with marital discord and breakdown, meaning that parents are
less likely to have the support of their partner during this challenging time. This may lead to a
child who is more prone to behaviour problems, whilst being less able to inhibit their challenging
behaviour, and a less supported parent employing poorer parenting skills.
Interventions for sleep problems have been shown to facilitate child development, decrease
child behaviour problems, decrease family stress, and improve parent child relationships (see
Meltzer & Mindell, 2007) Furthermore, the need to treat sleep problems that may co-occur with
other behavioural diagnoses, such as ADHD, is highlighted by Mindell, Kuhn, Lewin, Meltzer,
and Sadeh (2006) who reported on a small number of studies that indicate that improved sleep
in children with ADHD can lead to a reduction in behaviour problems.
It is therefore essential to include information about children’s sleep habits when assess-
ing children’s challenging behaviour, as well as taking this into consideration when providing
intervention.
1.13 Assessment of challenging behaviour
There is no specific psychometric assessment instrument, laboratory test or diagnostic
procedure (e.g., Electroencephalogram, Magnetic Resonance Imaging) for challenging behaviour
or to determine whether a youngster has ADHD or a DBD. Rather, guidelines have been developed
outlining the recommended techniques for a thorough assessment and accurate diagnosis of each
condition (e.g., Steiner, Remsing, & Work Group on Quality Issues, 2007; Homer et al., 2000;
Perrin et al., 2001).
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Behaviours consistent with these disorders lack specificity. That is, diagnosis depends on
the severity and persistence of behaviours rather than their presence, and their presence is not
uncommon among typically developing children and adolescents. Furthermore, these behaviours
can be accounted for by a number of diagnoses. For example, failing to follow directions due to
hearing loss or language comprehension difficulties could be mistaken for oppositional behaviour
and children with mood and psychotic behaviours may engage in oppositional behaviour. This
makes differential diagnosis of both CD and ODD potentially difficult. Furthermore, co-morbidity
amongst ADHD and the DBDs is the norm rather than the exception and other psychiatric
disorders, such as mood disorders, often co-occur (e.g., see Kutcher et al., 2004). For these
reasons, it is recommended that diagnosis should involve a multi-method approach using multiple
informants. As well as diagnosis, assessment can contribute to the development of an intervention
plan and evaluate the effectiveness of ongoing intervention.
Four broad approaches to assessment are used: (1) Interviews (both structured and unstruc-
tured) with parents, child/adolescent, teachers, and other significant persons in the youngster’s
life; (2) Behavioural rating scales (e.g., the Child Behaviour Checklist (Achenbach, 2001), the
Conners’ Parent/Teacher Rating Scales (Conners, 2002)) (3) Direct observation in natural set-
tings; and (4) record review and/or collection of behavioural data by parents and/or teachers.
The latter is done for the specific behavioural concerns to try and ascertain the antecedents and
consequences for challenging behaviour. Readers are referred to Sattler (2002) for further details
on these assessment approaches.
Assessment of the core deficits required for a diagnosis of the aforementioned diagnostic
categories will in itself reveal multiple potential challenging behaviours (e.g., defiance in ODD or
difficulties playing quietly in ADHD) that need to be addressed. However, as discussed, similar
behaviours present across diagnostic categories, and the underlying explanation for the existence
of such behaviours may not be immediately apparent. For example, not following an instruction
may be due to the inability of a child with ADHD to attend to the instruction itself or to follow
it through, whilst the child with an ASD may misinterpret an instruction if it is phrased as a
question and therefore not understand that she is to follow it through. A method is therefore
needed to assess both the existence of behaviour problems, including the level of severity, and
the reasons for the challenging behaviour. Furthermore, if change is to be made to particular
behaviours, ascertaining a complete picture of specific behaviour problems is essential.
1.14 Summary and conclusion
An estimated 5–14% of preschoolers exhibit moderate-to-severe behaviour problems (Singh
& Waldman, 2010; Nevels et al., 2010), and the notion that these are transient is not supported
(see Sanson & Prior, 1999; Webster-Stratton & Hooven, 1998, for reviews). Research has
demonstrated that 50–75% of preschoolers with significant behaviour difficulties continue to have
these difficulties up to 6 years later (Webster-Stratton & Hooven, 1998). Disruptive behaviours
include defiance, hyperactivity, lying, stealing, extreme non-compliance and aggression. The
diagnostic categories associated with disruptive behaviour are ODD and CD (commonly grouped
together as “Conduct Disorders”) and ADHD, however children who do not meet diagnostic
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criteria can also display clinical levels of these behaviours (APA, 2000). It is estimated that these
disorders may account for up to two-thirds of all childhood and adolescent psychiatric disorders
(Quay & Hogan, 1999). Additionally, disruptive behaviour is seen in children with other diagnoses,
such as those with an ASD, and in children without a clinical diagnosis. Furthermore, sleep
difficulties in children are associated with behaviour problems. Given that challenging behaviours
are persistent without treatment, and the long-term negative consequences of disruptive behaviour
for the individual and their family, community, and following generations as poor parenting
practices and SES are passed from parent to child, effective treatment programs are imperative.
Treatments for disruptive behaviours will be examined in Chapters 2 and 3.
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Chapter 2
Standard treatments for challenging
behaviour
2.1 Overview
Approaches to the treatment of challenging behaviour can be broadly grouped into pharma-
cological, psychosocial, and alternative treatments. The former two stand out as empirically
supported treatments and will be the focus of this chapter, whilst the latter will be discussed in
Chapter 3.
The literature on both pharmacological and psychosocial interventions is vast, and both
intervention clusters comprise multiple treatment approaches. However, the following discussion
will focus on evidence-based treatments. Clinical trial data demonstrate efficacy for a number of
pharmacological interventions whilst empirically supported psychosocial interventions is defined
by Chambless and Ollendick (2001). Evidence for these interventions is usually discussed in
the context of specific diagnostic categories (e.g., ADHD, DBDs, ASDs). However, whilst the
bodies of literature may be distinct, they overlap considerably as children often meet criteria for
multiple diagnoses (e.g., ADHD and CD) (e.g., see Kutcher et al., 2004.) Furthermore, additional
subclinical symptoms present in children who do not meet criteria for a secondary diagnosis and
children who are excluded from an additional diagnosis because of diagnostic criteria (e.g., a
diagnosis of ADHD is currently not permitted in the presence of an ASD). This means that there
are children presenting with features of DBDs, ADHD, or ASD which are treated in the absence
of a clinical diagnosis. For example, it has been noted that the core symptoms of ADHD are
seldom the sole focus of interventions for ADHD (Root & Resnick, 2003). Although children with
ADHD may not meet criteria for a DBD, interpretation of their behaviour as “lazy” and “wilful”
typically leads to conflict with the family and school authorities, including viewing the results of
their inattentiveness as “oppositional behaviour” (APA, 2000). This oppositional behaviour is
often the focus of intervention despite a lack of an ODD diagnosis (Hoza, Kaiser, & Hurt, 2007).
Children with ADHD, CD or ODD may display similar associated features such as temper
outbursts, poor frustration tolerance, and irritability (APA, 2000) which present as difficulties for
treatment. Children with a diagnosis other than a DBD can also present with these behaviours.
For example, although they theoretically cannot have a dual diagnosis of ADHD, and may not
meet criteria for ODD due to impaired language comprehension, children with ASDs are often
referred for treatment for similar disruptive behaviours, including aggression, hyperactivity and
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non-compliance (Mandell, Thompson, Weintraub, DeStefano, & Blank, 2005; Green, Gilchrist,
Burton, & Cox, 2000).
Furthermore, as discussed in Chapter 1, there is evidence that ADHD symptoms can present
with AD or ASD (Gadow et al., 2006) with multiple studies indicating that a large number of
children with an ASD meet full criteria for ADHD (Gadow et al., 2006; Gadow, Devincent, &
Schneider, 2008; Gadow, DeVincent, Pomeroy, & Azizian, 2004; Guttmann-Steinmetz, Gadow, &
Devincent, 2009; Frazier et al., 2001). For example, Frazier et al. (2001) found that 83% of their
sample of children with a Pervasive Developmental Disorders (PDD) met full diagnostic criteria
for ADHD and were more impaired than children with PDD who did not meet diagnostic criteria
for ADHD. Similarly, Gadow et al. (2006) found that more than 40% of 3–5 year olds and more
than 50% of 6–12 year olds with an ASD met criteria for at least one DSM-IV subtype of ADHD.
Furthermore, children without any formal DSM diagnosis are also referred for treatment for such
disruptive behaviours (Mandell et al., 2005).
Thus, although the discussion of pharmacological research below is divided into treatments
for ADHD, and DBDs, it is prefaced with the notion that this distinction in the literature isn’t
necessarily representative of children presenting for services, and that those without a diagnosis
of ADHD or a DBD may also be prescribed medication to alleviate similar behavioural symptoms.
For example, after antidepressants, stimulant medications (see Section 2.2.2) constitute the second
most widely prescribed class of medications for children with an ASD, whilst anti-psychotics are
the third most widely used in ASD (Gibbs, 2010) and are also used to treat aggression (Nevels
et al., 2010).
Likewise, whilst there is a vast literature examining the impact of psychosocial interventions
on the behaviour of children with DBDs, ADHD, and, to a lesser extent, children with ASDs
and children with general disruptive behaviour, there is considerable overlap in both the clinical
presentation of behaviour problems experienced by children falling into each of these categories
and in the principles and methods eomplied during intervention.
Behavioural parent training is not only the most commonly employed psychosocial intervention
for pre-adolescent children with disruptive behaviour, including those across the diagnostic
categories of DBDs, ADHD, and ASD (e.g., Kalb & Loeber, 2003; Brookman-Frazee, Stahmer,
Baker-Ericze´n, & Tsai, 2006; McGoey et al., 2002; Maughan, Christiansen, Jenson, Olympia, &
Clark, 2005), but it is also the intervention with the greatest empirical support (e.g., Brestan &
Eyberg, 1998; McGoey et al., 2002; Maughan et al., 2005; Laforett, Murray, & Kollins, 2008;
Chambless & Ollendick, 2001). The discussion of psychosocial research below will therefore
focus on behavioural parent training. Other well-established psychosocial treatments, including
Functional Family Therapy (FFT), Multisystemic Therapy (MST), and behaviour modification
in the classroom will not be discussed. FFT (see Dumas, 1989; Hoza et al., 2007, for reviews) and
MST (see Carr, 2009, for a review) will not be discussed as they apply to older children with severe
antisocial behaviour, which is not applicable to the sample selected for this dissertation. Similarly,
as this dissertation only examined behaviour in the family context, behaviour modification in
the classroom is not discussed. Readers are referred to DuPaul and Eckert (1997) and Hoza et
al. (2007) for more information on behaviour modification in the classroom. Video modelling is
discussed as a variation of the typical BPT format, whilst contingency management, the only
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empirically validated treatment for undesirable behaviour in ASDs, is a technique employed
within BPT programs and will be discussed in this context. Readers are referred to Brestan




Research examining pharmacological treatments for behaviour problems focuses on ADHD and
other defined DBDs (CD, ODD, and DBDNOS). Research into the impact of psychostimulants
on ADHD comprises the greatest pharmacological literature of all childhood disorders (see
Castle, Aubert, Verbrugge, Khalid, & Epstein, 2007; Dulcan, 1997) and there is a growing
literature on the use of other pharmacological treatments for ADHD. However, research into
pharmacological treatments specific to other DBDs is lacking (Ipser & Stein, 2007). Because
co-morbidity of ADHD and other disruptive disorders is the norm rather than the exception
(Kutcher et al., 2004), with between 60–90% of clinic-referred children with CD meeting criteria
for ADHD (Abikoff & Klein, 1992), and because many children not meeting criteria for a dual
diagnosis display symptoms of both ADHD and a DBD, a polypharmacological approach to
ADHD and/or other DBDs is not uncommon (Dulcan, 1997). Therefore, although stimulant
medications are discussed under the heading of ADHD (see Section 2.2.2), it is noted that they
are also commonly incorporated into the treatment of CD. Similarly, the medications discussed
under the heading of DBDs (see Section 2.2.3) are commonly incorporated into the treatment of
ADHD (see Frick, 2001). Furthermore, as already noted, medications discussed in this section
may be given to children without a diagnosis of ADHD or another DBD. For example, children
with an ASD with symptoms such as inattention, hyperactivity, impulsivity or severe aggression
may receive medications generally prescribed for ADHD or a DBD (Oswald & Sonenklar, 2007;
Wink, Plawecki, Erickson, Stigler, & McDougle, 2010; Gibbs, 2010).
Medications with demonstrated effectiveness for the ADHD and DBDs are presented in
Table 2.1 and in Table 2.2.
These medications are discussed in more detail below. It is beyond the scope of this dissertation
to review the vast body of literature examining pharmacological interventions for disruptive
behaviour and only a brief overview is presented here.
2.2.2 Pharmacotherapy of Attention-Deficit/Hyperactivity Disorder
Psychostimulant medications
Medication, primarily psychostimulants, has been used to treat ADHD for more than half
a century and the effect of these drugs on the functioning of children with ADHD has been
the subject of more research than any treatment for any other childhood disorder (see Nevels
et al., 2010, for a review). Psychostimulant medication, in the form of long- or short-acting
methylphenidate or dextroamphetamine, is the suggested first-line pharmacological treatment for
cases of pure ADHD and ADHD with CD (Kutcher et al., 2004). ADHD is reportedly “the most
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Table 2.1
Pharmacological treatments for ADHD
















Imipramine Antideprin, Deprimin, Deprinol, Depsonil,
Dynaprin, Eupramin, Imipramil, Irmin,
Janimine, Melipramin, Surplix, Tofranil












successfully treated psychiatric disorder in the history of pharmacology” (Nevels et al., 2010,
pp. 185-186), with Nevels et al. (2010) reporting that up to 78% of patients respond to one or
several medications used to treat ADHD. It was reported that in 2005 4.4% of children aged 0-19
used ADHD medications (Castle et al., 2007); approximately 2–6% of school-age children receive
stimulant medication. In Australia, 60–90% of children diagnosed with ADHD are prescribed
medication (Bridge & Lennard, 2004). The use of stimulants has rapidly increased over the past
four decades. Proportionally, there was an initial increase in the number of females, preschoolers,
and adolescents treated with stimulant medication (Safer & Zito, 1999) and subsequently an
increase in the number of adult and female patients (Castle et al., 2007).
No differences have been shown among different forms of stimulants (Brown & La Rosa,
2002), with the amphetamine and methylphenidate derivatives reported to be similar in efficacy,
response rate, side effects, and cost, and there are no clear guidelines to indicate which should be
used when commencing treatment with an individual with ADHD (Nevels et al., 2010). However
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Table 2.2
Pharmacological treatments for Disruptive Behaviour Disorders
Drug class Generic Name Product name
Anticonvulsants Divalproex / Sodium Valproate Epilim
Chlorpromazine Thorazine
Carbamazepine Tegretol









Ritalin SR, Metadate ER, Methylin ER
Long-acting:
Concerta, Metadate-CD
Other Medications Clonidine Catepres
Lithium Lithicarb
Atomoxetine Strattera
long-acting, slow-release preparations are preferable to multiple doses of short acting preparations,
both for therapeutic and social reasons (Kutcher et al., 2004). The stimulant Pemoline was used,
however it is no longer recommended due to its association with hepatotoxicity as a side effect
(Brown & La Rosa, 2002).
The aim of medication is to enable the child to increase their self-control by “correcting”
a part of the brain that is operating in an inefficient manner. Psychostimulants directly
influence dopamingergic neurotransmission at the level of the ventral tegmentum and mesolimbic
system; dopamine release at the synapse is facilitated while catecholamine degradation by
monoamine oxidase and dopamine reuptake are inhibited, therefore increasing the levels of
these neurotransmitters. The mechanisms whereby the latter effect is achieved differs for
dexamphetamine and methylphenidate (Denney, 2001). Readers are referred to Denney (2001)
for detailed information on stimulant effects in ADHD.
The benefits of psychostimulants
Psychostimulants have been shown to have large, beneficial effects on a number of outcome
measures, particularly the core symptoms of ADHD (hyperactivity, impulsivity and inattention),
for the majority of youngsters for whom they are prescribed (see Nevels et al., 2010). Stimulant
medications have also been reported to positively impact on behaviour, including reducing
both overt and covert aggression, independent of the effects of the core symptoms of ADHD,
and on social and academic domains (see Chronis, Jones, & Raggi, 2006; Nevels et al., 2010).
However, a meta-analysis conducted by Purdie, Hattie, and Carroll (2002) indicated that,
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whilst pharmacological interventions effectively improved behavioural (including hyperactivity,
impulsivity, and, to a lesser extent attention) and social domains, there were little effects on
cognitive and personal/emotional gains. Thus, the evidence as to the impact of psychostimulants
on cognitive/academic gains appears somewhat contradictory.
In an update of their “review of reviews” (Swanson et al., 1993), Wigal and colleagues (1999)
concluded that, despite some inconsistencies about the pervasiveness of effects across settings,
the effects of stimulant medication appear to persist over time, provided that medications are
continued. Although this is not unexpected, it is important given that efficacy does not extend
beyond the course of treatment, therefore necessitating long-term treatment. This includes
long-term follow-up to maintain motivation for treatment adherence and to monitor treatment
efficacy and side effects and any changes in diagnostic status (Kutcher et al., 2004).
Limitations of psychostimulants
Undesirable side-effects have been reported in children taking stimulants and occur at a
higher rate in preschoolers than in older children. The most common side-effects reported are
loss of appetite (which may reduce weight gain or result in weight loss in some cases) insomnia,
headache and stomach ache. Other side-effects include sadness, depression, fearfulness, social
withdrawal, nail biting, dry mouth and constipation (Nash, 2000; Barkley, 2006; Wigal, 2009). In
their “review of reviews”, Swanson et al. (1993) noted that the primary side effects were anorexia,
insomnia, tics, and possibly cognitive impairment and negative attributions, but that these were
considered to be tolerable, rather than serious enough to discontinue treatment. Subsequent
reviews have supported this position and noted that most of these side effects can be managed
by making slight changes to diet and/or the timing of administration (e.g., Kutcher et al.,
2004; Wigal, 2009). Complete cardiac workups are also considered warranted before treatment
with psychostimulants (Nevels et al., 2010). Overall, clinical evidence clearly demonstrates the
effectiveness of psychostimulants with relatively few short term side effects. Follow-up data
from the Multimodal Treatment Study of Children with ADHD, across the three year period,
showed stimulant-related decreases in growth rates after initiation of treatment without evidence
of growth rebound (Swanson et al., 2007) and indicate the need for continuous monitoring of
delinquency and substance abuse as children with ADHD enter adolescence (Molina et al., 2007).
It has been argued that prescriptions for many children and adolescents do not afford them
the benefit of full-day coverage from their medication and therefore benefits seen at school
do not extend into time spent with family and completing homework tasks (Kutcher et al.,
2004), preventing these youngsters from receiving the maximum benefit from their medications.
This suggests that an additional dose of medication may assist with challenges later in the day.
However, Chronis et al. (2003) found that although additional doses of stimulant medication in
the late afternoon had a beneficial impact on parent-child interactions, they did not result in
improvements in parent mood and functioning (Chronis et al., 2003). This suggests that more
than medication alone is needed to improve parent mood and functioning.
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Non-stimulant medications in the treatment of Attention-Deficit/Hyperactivity Disorder
Although switching to another stimulant medication is the suggested second-line pharma-
cological option for ADHD (with or without violent ODD, but without CD) (see Kutcher et
al., 2004), if there is an insufficient response at the maximum recommended dose or the patient
experiences intolerable side effects, this, in itself, may not be sufficient to control symptoms or to
avoid untolerable side effects in some children. Despite the well-established efficacy and safety of
stimulant medication for ADHD, alternative medications are still needed for a number of reasons.
About 10–30% of children and adults with ADHD may not respond to stimulants or may be
unable to tolerate the side effects of these medications (Banaschewski, Roessner, Dittmann,
Santosh, & Rothenberger, 2004). Furthermore, due to the changing nature of symptoms, when
ADHD is co-morbid with CD, the addition of risperidone is recommended as the second-line
treatment when response is insufficient or side effects are intolerable (Kutcher et al., 2004);
risperidone is used for persistent and marked aggression/impulsivity (see Kutcher et al., 2004).
In their review, Nevels et al. (2010) noted that, based on the evidence, stimulant treatment is
ineffective in treating aggressive symptoms in a child with a dual diagnosis of ADHD/CD or
ADHD/ODD and that in this case an adjunct treatment of clonidine could be considered.
In a review of non-stimulant medications in the treatment of ADHD, Banaschewski et al.
(2004) concluded that there is a large (and increasing) body of literature to support the usefulness
of atomoxetine, a new selective noradrenalin re-uptake inhibitor, with few side effects. Their
review of the available data concluded that the magnitude of therapeutic effects of atomoxetine
appear comparable to methylphenidate, both for ADHD and ADHD with co-morbid ODD.
These authors also concluded that Tricyclic Anti-Depressants (TCA) , which are assumed
to exert a therapeutic affect on ADHD via their actions on catecholamine (noradrenaline and
dopamine) re-uptake, should be used only as a third-line treatment for ADHD. Although they
have been well studied and shown to be efficacious in the treatment of ADHD, they are limited by
side effects, in particular possible cardiovascular risks, and these risks need to be carefully weighed
against the benefits of treating an affected child (Banaschewski et al., 2004). Studies comparing
TCAs to stimulants are reportedly inconclusive (Banaschewski et al., 2004). Responses to the
antidepressants and newer alertness drugs appear to be significantly less robust than the response
to stimulant medications, with a response rate around 37–48% (see Nevels et al., 2010).
Bupropion, which has noradrenergic, anticholinergic, and indirect dopaminergic effects, was
suggested as a second-line agent in the treatment of ADHD. It is reported to be less effective than
stimulants but the need for more studies is expressed. It appears to be well tolerated, without
the cardiovascular risks, however there are concerns regarding an increased risk of seizures and
exacerbation of tic disorders (Banaschewski et al., 2004).
Finally, there have been a number of studies documenting the efficacy of alpha-2-adrenergic
agonists clonidine and guanfacine to treat aggressiveness and irritability associated with ADHD,
and that there is some experimental support for the potential role of cholinergic drugs such as
acetylcholinesterase inhibitors (tacrine, donepezil) and novel nicotinic analogues (ABT-418) (see
Nevels et al., 2010).
Nevels et al. (2010) report that, despite the superior success rate of the psychostimulants,
many prescribers now appear to be “defaulting” to the newer antidepressants and alertness drugs
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as first line treatments because they are considered less likely to be abused or to have associated
deleterious or life-threatening adverse events.
2.2.3 Pharmacotherapy of Disruptive Behaviour Disorders
Unlike ADHD, there are currently no registered medications for the treatment of DBDs.
Clinical practice guidelines for ADHD and DBDs published by Kutcher et al. (2004) reported
that the following drugs were more effective than a placebo in reducing aggression: haloperidol,
chlorpromazine, lithium, molindone, thioridazine, and risperidone. However, these authors also
noted dissatisfaction with the efficacy and adverse events associated with these medications, with
the exception of risperidone, an atypical neuroleptic, for which there were no reported unexpected
adverse events. The authors therefore concluded that risperidone “may be the medication of
choice in treating symptoms of CD” (Kutcher et al., 2004, p. 18).
Similarly, in a comprehensive review of pharmacotherapy of DBDs in children and adolescents,
Ipser and Stein (2007) reviewed the randomised controlled trials to date and conducted a
meta-analysis of 14 trials (823 participants). They found some evidence for the effectiveness
of medication for the treatment of DBDs on the whole, in particular lithium and risperidone,
and some efficacy in reducing symptoms of aggression in particular. These authors noted that
medication was relatively well tolerated but that more controlled trials are required, as well
as a careful case by case risk-benefit analysis given the potential for adverse effects, ranging
from nausea and vomiting associated with lithium to somnolence associated with risperidone to
cardiovascular events, self-poisoning, and sudden death associated with clonidine.
Kutcher et al. (2004) note that there is little research on pharmacotherapy for ODD, but
that research to date supports the recommendation that medication only be used for ODD in
the presence of other co-morbid psychiatric diagnoses that are responsive to medication. More
recently, Nevels et al. (2010) report that there are no specific recommendations pertaining to
psychopharmacology for ODD or CD. Medications used for addressing aggression, irritability, and
impulsivity in ODD and CD include atypical antipsychotics (e.g., risperidone), Selective Seratonine
Reuptake Inhibitors (SSRIs), alpha-2 agonists, beta blockers, and occasionally psychostimulants.
Nevels et al. (2010) also note in their review that typical antipsychotics such as haloperidol,
chlorpromazine, and thioridazine, and the mood stabiliser lithium, have been used successfully
to treat aggression in both CD and PDDs.
Nevels et al. (2010) concluded that:
[there is] evidence for the use of psychostimulants, alpha-2 agonists, beta blockers,
lithium, anticonvulsant mood-stabilizers, atypical antipsychotics, traditional antipsy-
chotics, and selective serotonin reuptake inhibitors in treating pediatric aggression
with the choice of medication dependent on symptomology. Despite increased support
for pediatric psychotropic use, there is a need for more long-term safety and efficacy
studies of existing medications and newer, safer, and more effective agents with fewer
side effects for the pharmacological treatment of all childhood disorders in which
aggression is prominent (p. 184).
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As mentioned above, although the suggested treatment protocol for ADHD with CD involves
psychostimulants (Kutcher et al., 2004), the presence of CD symptoms has typically been regarded
as a contraindication for these medications, given the greater perceived risk of abuse by this
group of youngsters (Ipser & Stein, 2007). Furthermore, there is evidence that the combination of
these disorders is physiologically distinct from either diagnosis alone (Banaschewski et al., 2003),
questioning the approach of treating the combination as two distinct disorders when prescribing
medication. Guidelines have therefore been provided for treating ADHD and other DBDs both
in isolation and in combination.
2.2.4 Pharmacotherapy of Autism Spectrum Disorders
Given the subject of this dissertation, the discussion of the pharmacotherapy of ASDs will be
limited to drugs impacting on challenging behaviour and will not address medications that may
be used to treat core or other associated symptoms.
In a review of the pharmacotherapy of ASDs, Gibbs (2010) notes that problems with double-
blind, placebo-controlled trials (parental consent, existing treatment regimes, lack of objective
outcome measures) means that most published studies are uncontrolled, open-label studies of
small numbers of children, which “are of little value for assessing treatment effectiveness” (p.
246) and thus we know little about drug treatment for ASDs. Matson and Hess (2011) also
reached the same conclusion, concluding that “Language and social deficits resulting in difficulty
coping with one’s environment are much more plausible explanations for [challenging behaviour]”
(p. 233). Readers are referred to these reviews for more details. Despite limited evidence for the
effectiveness of pharmacotherapy in the treatment of challenging behaviour in ASDs, and indeed
for challenging behaviour itself (Gibbs, 2010; Matson & Hess, 2011), most patients with AD and
approximately half of individuals diagnosed with a high functioning ASD, receive some form of
pharmacotherapy, most of it off-label (Oswald & Sonenklar, 2007).
Oswald and Sonenklar (2007) analysed a database capturing all filled prescriptions for
individuals covered by a broad selection of health plans in the United States. The authors
acknowledge the limitations of this method: the data reflected prescriptions filled rather than
medication actually taken; over the counter drugs were excluded; patients with autism not
receiving medical services during the captured time frame were excluded; and the data doesn’t
take into account the rationale for prescription itself. However, despite these limitations, findings
are in line with earlier research using surveys to capture medications being taken at the time of
the survey or within a specified time period. Frequency of drug use in the ASDs presented below
is drawn from this research unless otherwise specified, with the discussion centred around the
types of challenging behaviour for which medications are generally prescribed.
Irritability, including aggression, self-injurious behaviour, and severe tantrums (Wink et al.,
2010), are the only behavioural symptoms for which the Food and Drug Administration (FDA)
has approved medication for ASDs, specifically the antipsychotics risperidone and aripiprazole. As
a whole, anti-psychotics comprise the third most widely prescribed class of drugs for children with
an ASD, with 23.5% of children with autism making a claim for one antipsychotic medication.
Common antipsychotics prescribed, in descending order as reported in the literature, are:
risperidone, olanzapine, ziprasidone and clozapine (Oswald & Sonenklar, 2007). This supports
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the notion that these drugs were being prescribed for behavioural symptoms as the majority
of children taking these antipsychotics did not have schizophrenia or a psychotic disorder; only
2.1% of these children had a diagnosis of schizophrenia or a psychotic disorder.
Stimulants are also prescribed for irritability and hyperactivity (see Gibbs, 2010; Nevels et
al., 2010; Wink et al., 2010, for reviews), and constitute the second most widely prescribed
class of medications for children with an ASD, with 26.9% of the sample in one study filling
at least one prescription for, in descending order, methylphenidate, dextroamphetamine or
dexmethylphenidate (Oswald & Sonenklar, 2007). Of those who filled a prescription for a
stimulant medication in the same study, just under 40% had a co-morbid diagnosis of ADHD.
Furthermore, just under 20% of those without a co-diagnosis had a least one claim for stimulant
medication. This indicates that an ADHD diagnosis was neither necessary for, nor predictive
of, stimulant usage. It should be noted, however, as the DSM-IV:TR (APA, 2000) precludes a
co-diagnosis of ADHD in the presence of an ASD, which means that some of these children may
have met criteria for ADHD but were not officially given a diagnosis. It is not known why some
children in this study did have a co-diagnosis of an ASD and ADHD despite the preclusion of
this by the DSM.
A review by Wink et al. (2010) notes that the moderate response rate and high probability
of side effects have limited the use of stimulants in children with an ASD and prompted the
investigation of non-stimulant medications such as atomoxetine (a selective norepinephrine
re-uptake inhibitor) as well as catapres and guanfacine (alpha-2 adrenergic agonists) for hyper-
aroused behaviour and agitation (Oswald & Sonenklar, 2007). Nearly 12% of this sample had at
least one prescription for anti-hypertensive medication; only 1.4% of these had a diagnosis of
hypertension. The authors note that their results suggest that the vast majority of children in their
sample were prescribed anti-hypertensives for behavioural symptoms rather than hypertension.
Other medications used to treat irritability and hyperactivity include naltrexone, with
some improvements in hyperactivity, impulsivity, restlessness and temper tantrums reported;
acetylcholinesterase inhibitors, with some reports of improvements in hyperactivity and irritability;
and N-methyl d-aspartate receptor (NMDAR) antagonists, with some reports of improvement in
hyperactivity (Gibbs, 2010).
Anxiolytics were prescribed for 5.8% of the sample obtained by Oswald and Sonenklar
(2007) with busiprone, hydroxyzine, chloral hydrate and zolpidem being used most frequently.
Approproately 10% of those prescribed anxiolytics also had an anxiety disorder co-diagnosis,
whilst 5% of those without an anxiety disorder co-diagnosis were also prescribed anxiolytics. Some
children with a recorded anxiety co-diagnosis were not taking an anxiolytic. Benzodiazepines,
most commonly lorazepam, diazepam, alprazolam, and clorazepate disium, were prescribed
for 4.2% of children in the same sample. Although benzodiazepines are commonly used to
treat anxiety disorders, only 9% of these prescriptions were associated with an anxiety co-
diagnosis. However, 24% of those with a prescription also had a diagnosis of epilepsy (which
benzodiazepines are sometimes used to treat). Aside from antidepressants, no other class of
psychoactive medication was prescribed for more than 2% of the sample in this study. Readers
are referred to Gibbs (2010) and Wink et al. (2010) for information on additional drugs used for
ASDs, including melatonin (Gibbs, 2010).
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2.2.5 Concerns and considerations regarding the use of medication
Where available, this discussion is drawn from ADHD, DBD and ASD literature. However,
the majority of the literature examining concerns surrounding medication use to treat behavioural
symptoms pertains to ADHD and the associated use of stimulant medications. Nonetheless, the
fact that those with DBD and ASD often both display ADHD symptoms (see Section 1.1) and
are prescribed stimulant medication (see Section 2.2.4), and the broad nature of the concerns
surrounding stimulant medication allows these concerns and considerations to be discussed more
broadly across diagnostic categories and symptoms.
Despite the high prescription rate of medications for challenging behaviours, for many
families, medication is not an acceptable intervention for medical, ethical/social or other reasons,
particularly when children are very young or display only mild symptoms.
For those receiving medication, the ease of availability and the relative convenience of
medication, along with the child’s often dramatic short-term improvement with medication,
can remove the pressure from parents, teachers, and clinicians to invest the necessary effort in
concurrent, comprehensive psychosocial treatments. Instead they may rely on medication alone
to resolve challenging behaviours (Purdie et al., 2002; Chronis et al., 2004). However, even for
those whose behaviour responds favourably, medication does not normalise behaviour (Chronis
et al., 2004; Hoza et al., 2007). As noted earlier, the loss of effects of stimulants when the
medication wears off (Swanson et al., 1993; Chronis et al., 2004; Poulton, 2006) often means that
little benefit remains during the latter part of the day when the majority of family interactions
occur and homework needs to be completed, highlighting the need for additional interventions to
support families and remedy behavioural challenges in the home.
Furthermore, when children reach adolescence compliance with medication is often poor
(Nash, 2000; McGoey et al., 2002) and, even with continued administration of medication and
accompanying improvements in the core symptoms of ADHD, without exception, follow-ups of
stimulant medications for up to 15 years have failed to find long-term gains in behaviour or
psychological functioning (e.g., Swanson et al., 1993).
These short-comings necessitate other treatment options, whether it be as an alternative
to, or in addition to, medication. Furthermore, concerns have been raised about the potential
abuse of medication, particularly stimulants, and parents are often quite concerned about
possible addiction or increased risk of general drug abuse in adolescence (Barkley et al., 1990).
Pharmacological intervention also raises the legitimate question of resolving the discrepancy
between teaching children to say no to illicit drugs and using prescription drugs to modify
behaviour (Barkley et al., 1990; Whalen & Henker, 1991).
2.2.6 Concluding comments on pharmacological interventions
More research is necessary to draw conclusions regarding the place of medications for
behavioural symptoms associated with ASDs. There is however compelling evidence-based
support for both the safety and efficacy of stimulant medications in the treatment of ADHD and
related symptoms, as well as the place for additional medications in the treatment of ADHD and
DBDs.
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However, not only is it desirable to complement pharmacological strategies with additional
strategies for maximum therapeutic impact, it is necessary to provide alternative, well-supported
treatments for these youngsters. This may be necessitated by the ineffectiveness of medications
in improving symptoms that continue to impair the child’s functioning, or by the inability or
unwillingness of the child and/or parents to utilise pharmacological interventions due to side
effects or for ethical/moral reasons. A number of psychosocial interventions have been shown to
improve both general behaviour problems and symptoms associated with DBDs. Furthermore,
given that ADHD and DBDs are associated with problematic family interactions and pervasive
impairment within families, it seems unlikely that medication will be enough to address the
needs of these children and families.
For ADHD with comorbid CD, psychosocial intervention combined with pharmacotherapy is
suggested. Psychosocial interventions are the suggested first-line intervention for children with
primary CD, with pharmacotherapy considered as an “add-on” when aggression/impulsivity
is marked and persistent. The antipsychotics risperidone and aripiprazole have FDA approval
for treating irritability in those with behaviour problems and an ASD, whilst psychosocial
interventions remain the recommended treatments for behavioural problems associated with an
ASD.
The above discussion indicates the important role that psychosocial interventions play in the
treatment of youngsters with ADHD, DBDs, and ASDs. Furthermore, psychosocial interventions
are recommended as the treatment of choice for those with significant challenging behaviour who
do not meet specific DSM diagnostic criteria. As noted in Section 2.1, behavioural parent training
interventions are both the most widely used and the best supported psychosocial interventions
for children with disruptive behaviour; parent training is therefore discussed next.
2.3 Psychosocial interventions: Behavioural Parent Training
2.3.1 Overview
Behavioural parent training is an approach to treating disruptive behaviour in children
whereby
parents are trained to alter their child’s behaviour in the home. The parents meet
with a therapist or trainer who teaches them to use specific procedures to alter
interactions with their child, to promote pro-social behaviour, and to decrease deviant
behaviour (Kazdin, 1995, p. 82)
As well as programs for children with general disruptive behaviours such as aggression,
temper tantrums, and excessive non-compliance (e.g., McMahon & Forehand, 2003), specific
behaviour parent training (BPT) programs have been written and implemented for children
with ADHD (Barkley, 1997), and conduct problems (Webster-Stratton, 2000). The bodies of
literature examining BPT are somewhat distinct, and tend to focus on interventions for ADHD,
DBDs, ASDs and general disruptive behaviour (in the absence of a clinical diagnosis), such as
those aforementioned, separately. However, as already discussed, there is considerable overlap in
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both the clinical presentation of children falling into each of these categories and in the principles
and methods of each approach; commonalities in principles and methods are put into context in
Section 2.3.2 which examines the common roots of BPT programs.
BPT has a number of advantages. The behavioural techniques themselves can be employed
in a variety of settings (e.g., home, clinic, school), in a variety of formats (e.g., individually,
group), and by a variety of people (e.g., psychologists, teachers). Although school-based psy-
chological/educational interventions and non-school-based interventions can be employed on a
one-to-one basis to ameliorate individual challenging behaviours, such as task-completion and
sleep difficulties, respectively, children often present with a wide range of behavioural challenges
that makes such an approach time consuming and costly. BPT helps overcome this by teaching
parents a variety of behavioural techniques to apply to multiple behaviours, in multiple settings,
and with multiple children. Second, it is recognised that most behaviour problems are acquired
and maintained in the natural environment. Giving parents/caregivers, who have a greater and
more frequent influence on the child, the skills to manage challenging behaviour appropriately
will therefore increase the likelihood that behaviour change will occur (Maughan et al., 2005).
Furthermore, by taking into account parent-child and family interactions, rather than treating
the child in isolation (e.g., with medication, cognitive-behaviour therapy, school interventions)
parents are skilled and empowered, increasing confidence in their own ability and decreasing
parental stress, which improves parenting and, in turn, child behaviour (Maughan et al., 2005).
The importance of this is explored more fully in Section 2.3.2.
BPT also provides a greater economy and cost-effectiveness than child-centred interventions,
allowing professionals to assist a far greater number of children in a shorter space of time.
Outcomes from group BPT are comparable to individual therapy and it may be less stigmatising
for families (Chronis et al., 2004).
Finally, BPT is one of the most widely employed behavioural interventions used to address
challenging behaviour, regardless of diagnosis, and BPT programs make up the largest and most
well researched interventions for non-compliant children, aggression, and behaviour problems
(see Kalb & Loeber, 2003; McGoey et al., 2002; Maughan et al., 2005; Brookman-Frazee et al.,
2006; Brestan & Eyberg, 1998; Chronis et al., 2004, for reviews). Furthermore, BPT is the
only well-established treatment for both ADHD and ODD/CD (Ollendick & Davis III, 2004).
Given that poor parenting is one of the more robust predictors of negative long-term outcomes in
children with challenging behaviour, modifying poor parenting practises is of utmost importance.
As mentioned above, BPT has a long, successful history as a treatment for general non-compliance,
aggression and behaviour problems. In their meta-analysis of BPT as a treatment for externalising
disorders and disruptive behaviour disorders, Maughan et al. (2005) reported that the average
child whose parents participated in BPT was better adjusted after treatment than 62–76% of
children whose parents did not receive BPT, and that BPT intervention-related improvements
were maintained, and may even improve, over time.
Section 2.3.2 provides a broad discussion of BPT principles and methods, before examining
specific interventions, which encompass both general challenging behaviour and challenging
behaviour within specific clinical diagnoses. Once again, the latter is prefaced with the notion that
discussing diagnoses as distinct and mutually exclusive categories isn’t necessarily representative
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of children presenting for services.
2.3.2 Behavioural Parent Training
The rationale behind BPT
The general rationale behind targeting parenting behaviour to treat problematic child be-
haviour is well-established (see Maughan et al., 2005). As outlined in Chapter 1, various theories
have been offered to explain the role of parenting behaviour in the onset and persistence of
behaviour problems in young children who are otherwise typically developing. Although they
offer different perspectives, these share the constant notion of the link between inconsistent and
harsh maternal control and young children’s defiant, aggressive and oppositional behaviour; this
notion has also been supported by research (see Campbell, 1995; Maughan et al., 2005; McGoey
et al., 2002, for reviews). Negative, inconsistent parental behaviour and high levels of family
adversity are not only associated with the emergence of problems in the preschool years, but
also predict the persistence of such problems into the school years (Campbell, 1995; Dishion &
Andrews, 1995). Research indicates that parent-child interactions in families of children with
DBDs are problematic, with increased negative and fewer positive behaviours from both conduct
disordered children and the adults with whom they interact (see Tamm, Hogan, & Carlson,
1999, for a review). Interactions between mothers and children with ADHD are also reportedly
qualitatively and quantitatively distinct (see Whalen & Henker, 1999, for a review).
General principles of BPT
Many investigators have contributed to the BPT literature (see Schoenwald & Henggeler,
1999, for a review), with Patterson and Gullion (1968), Hanf (1969), and Forehand and McMahon
(1981) being recognised for their early influence. Although there is some variation between
BPT programs, they share the common characteristics of a theoretical foundation in applied
behaviour analysis and social learning theory with the parent as the mode of change. Parents
are taught to describe, target and monitor their child’s behaviour, as well as to identify and
manipulate the antecedents (i.e., what happens before the behaviour) and consequences (i.e.,
what happens after the behaviour) of the behaviours, with the intention of increasing desirable
and decreasing undesirable behaviour. These techniques include the use of praise, rewards, and
positive attention to increase behaviour, and non-attending techniques, withdrawing privileges,
and time-out to decrease behaviour. Skills are taught using didactic instruction, modelling,
role play, and behavioural rehearsal, along with the completion of related exercises. Parents
commonly complete a set number of individual or group sessions, with telephone contact to
monitor change, and parents are assigned between-session homework to apply the skills taught
(Kazdin, 1997; Schoenwald & Henggeler, 1999).
Parameters of BPT
Format
BPT was initially clinic-based, whereby the parent, and sometimes the child, attended
individual sessions with a therapist. Although individual therapy is advantageous in that it
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allows increased flexibility on the part of the therapist and parent in terms of pace, content,
individual attention to specific difficulties encountered, and potentially more active participation
of the parent, it is also costly, time consuming and inefficient. Group-based BPT, on the other
hand, is far more cost effective, offers social support for parents in similar situations and can be
perceived as less stigmatising by some families, whilst producing equivalent effects to individually
administered BPT. Group format is therefore the most commonly employed delivery format in
the BPT training literature (Chronis et al., 2004).
Skills may be taught using a didactic approach, whereby the content, particularly solutions
to parenting problems, is presented by the therapist, or using a more collaborative approach
whereby parents are actively involved in the therapeutic process and setting treatment goals.
Whilst the former suggests that parents have a “deficit” which needs “fixing” by the therapist, the
latter teaches and suggests possible alternative approaches to the problem, which parents have
autonomy over selecting (Chronis et al., 2004). One obvious advantage in using a collaborative
approach is that it offers parents the chance to gain the necessary skills to address a range of
challenging behaviours which may present in the future, thereby creating parents’ independence,
rather than their having to rely on a therapist to solve each individual behaviour problem for
them. This format is therefore most often used to skill parents to deal with a wide range of
behavioural concerns at various stages of their child’s development.
Videotape modelling, a well-established treatment in its own right (Chambless & Ollendick,
2001), has also been used as a variation of the typical BPT group format. This technique has
been shown to be superior to a wait-list control group and there are some indications that it
may be more effective in teaching parents specific techniques than written presentations, lectures
and role-play, particularly for less educated, less verbally sophisticated parents. This program
(Webster-Stratton, 2000) is discussed below.
Setting
One of the difficulties with BPT is attendance rate at sessions (Barkley, 2000). Barkley (2000)
found that the setting (e.g., medical centre vs. neighbourhood school) affected the engagement
and retention of parents. Other issues with attending sessions include fitting in with work
schedules, travel time and costs, and child care. The impact of these things has been highlighted
by research into The Community Parent Education Program (COPE) . COPE has been designed
to make BPT more easily accessible to parents by offering classes at convenient neighbourhood
schools during both the day and evening and providing childcare. COPE has demonstrated
a notably greater service utilisation, cost effectiveness, reduction in child behaviour problems,
and improved maintenance of treatment gains relative to the outcome of at-risk children who
attended clinic-based BPT (Cunningham, Bremner, & Boyle, 1995).
Research into the provision of BPT exclusively via telephone and offering BPT in families’
homes has shown outcomes for both to be superior to wait-list controls and very little difference
was found between home, group and telephone format, both at post-treatment and at follow-up
(see Nixon, 2002)
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The influence of parental and child factors on BPT
Unsurprisingly, parental psychopathology in general, and maternal depression in particular,
is a barrier to optimal treatment response; it is associated with poorer treatment compliance and
higher dropout rates. Parental ADHD, substance abuse, antisocial personality disorder, single
mother status, and marital problems are likewise associated with poorer outcome. Furthermore,
parent cognitions about themselves, their children, and the treatment significantly impact on both
their involvement in BPT and on child treatment outcomes. Child factors that play an important
role in treatment outcome include developmental considerations (with stronger effectiveness
for younger children and adaptations required for adolescents), child co-morbidity, and the
child’s degree of impairment across multiple settings and domains (see Chronis et al., 2004, for a
discussion of these issues).
Hanf-based parent training programs
The programs described in this section to illustrate the BPT model have their origins in the
pioneering work of Constance Hanf (1969, 1970; Hanf & Kling, cited in McMahon & Forehand,
2003; Hoza et al., 2007). These programs are: (1) “Helping the Noncompliant Child” (HNC)
(McMahon & Forehand, 2003); (2) “Defiant Children” (DC) (Barkley, 1997); (3) “Parent-Child
Interaction Therapy” (PCIT) (Eyberg, 1988); and (4) “The Incredible Years: Early Childhood
BASIC Parent Training Program” (BASIC) (Webster-Stratton, 2000).
These programs differ in the mode of administration; HNC and PCIT are typically adminis-
tered by a therapist or trainer to individual families, whilst BASIC is designed primarily for a
group setting. Group administration is recommended for DC, although it can also be delivered
to individual families. All programs use didactic instruction and discussion, along with modelling
and role play, to teach parents to attend, ignore, and give clear instructions, as well as to
determine and administer rewards, and time out. All of the programs also use homework practice
and exercise to put skills taught in the program into practice. As with Hanf’s original work,
HNC and PCIT also describe behavioural performance criteria that the parent must meet for
each parenting skill. Manuals are available for all programs and additional commercial training
materials, such as therapist videotapes and parent manuals, are available for all programs except
PCIT.
The Hanf-based programs also differ in a number of ways. Brief descriptions are provided
for the Hanf-based programs with the focus on HNC and DC programs as these pertain to the
program developed for this dissertation. Interested readers are referred to the primary sources
cited below for more detailed information.
Because of his primary interest in ADHD, Russell Barkley adapted Hanf’s original work for
this population. The following concepts underly child management training in the DC program:
(1) make consequences immediate; (2) make consequences specific; (3) make consequences
consistent; (4) establish incentive programs before punishment; (5) anticipate and plan for
misbehaviour; and (6) recognise that family interactions are reciprocal (Barkley, 1997).
Unlike most of the other Hanf-based programs, behavioural performance criteria for parents is
not utilised, and household rules are not taught. The group format is more didactic and discussion
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focused with less emphasis on parent role play than other Hanf-based programs. Barkley (1997)
has incorporated a number of additional components into his own program, including a token
reinforcement system and an optional home-based reinforcement system for school problems.
Ten “Steps” are taught to parents, with a booster session following termination of the program:
(1) Why children misbehave; (2) Pay attention; (3) Increasing compliance and independent
play; (4) When praise is not enough: Poker chips and points; (5) Time out and other disciplinary
methods; (6) Extending time out to other misbehaviour; (7) Anticipating problems: Managing
children in public places; (8) Improving school performance from home: The daily school
behaviour report card; (9) Handling future behaviour problems; and (10) Booster session and
follow-up meetings (Barkley, 1997).
The first version of the HNC program, was published in 1981. Along with PCIT, the HNC
program is the closest to Hanf’s original program. A significant difference, both from Hanf’s
original program and from other Hanf-based programs, is that the child is present throughout
all treatment sessions, during which the child also learns about the parenting skills through
didactic instruction, modelling, and role playing. As mentioned, this program is designed to
be administered to an individual parent-child dyad. Behavioural criteria for successful skill
acquisition are provided and parents are required to demonstrate mastery during at least one
5-minute observation before moving to the next skill. Parents are expected to master the
following skills: (1) attending; (2) providing rewards; (3) ignoring; (4) giving clear instructions;
and (5) providing consequences (McMahon & Forehand, 2003).
PCIT emphasises the role of traditional play therapies more so than other Hanf-based
programs and, consequently, children attend some sessions. A single “teaching” session at the
beginning of each of the two phases of the program is followed by sessions in which the parent
receives ongoing feedback from the therapist whilst practising the skills with their child. Four
booster sessions are provided over the 12 months following the conclusion of the program (Eyberg,
1988).
The videotape modelling/group discussion program developed by Webster-Stratton (2000)
differs the most from both Hanf’s original program and other Hanf-based programs such as HNC
and DC; a series of 10 standard videotaped programs of modelled parenting skills, comprising
approximately 200 two-minute vignettes, are shown to parents followed by a therapist led
discussion of the interactions. Parents use homework exercises to practice the skills with their
child.
In Australia two additional Hanf-based programs are employed, one targeting all parents
(Triple P - Positive Parenting Program (Triple P); Sanders, 1999) and one targeting parents
of children with an intellectual disability (Signposts for Building Better Behaviour (Signposts);
Hudson et al., 2003). Developed by Matthew Sanders and his colleagues at the University of
Queensland, Triple P offers five tiered levels of intervention with the aim of “[preventing] severe
behavioral, emotional, and developmental problems in children [birth to age 12] by enhancing
knowledge, skills, and confidence of parents” (Sanders, 1999, p. 72). Level 4, Group Triple P, is
the program relevant to this dissertation. Aimed at parents of children with more severe behaviour
problems, possible target behaviours include general behaviour management concerns, aggressive
behaviour, ODD, CD, and learning difficulties. The principles of positive parenting promoted
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by Triple P are: (1) ensuring a safe and engaging environment; (2) creating a positive learning
environment; (3) using assertive discipline; (4) having realistic expectations; and (5) taking care
of oneself as a parent (Sanders, 1999).
These core parenting principles of Triple P translate into the following skills taught in the four
2-hour group sessions and 4 follow-up telephone sessions: (1) observation skills; (2) parent-child
relationship enhancement skills; (3) encouraging desirable behaviour; (4) teaching new skills
and behaviours; (5) managing misbehaviour; (6) preventing problems in high-risk situations;
(7) self-regulation skills; (8) mood management and coping skills; and (9) partner support and
communication skills (Sanders, 1999). Empirical evidence supports the efficacy of Triple P, with
a reduction in dysfunctional parenting styles, improved parental competency, and improved
child behaviour (Sanders, 1999; Sanders, Markie-Dadds, Tully, & Bor, 2000; Sanders, Turner, &
Markie-Dadds, 2002; Thomas & Zimmer-Gembeck, 2007; de Graaf et al., 2008).
Signposts is also designed as a preventative program, aimed at
[teaching] parents skills to manage any difficult behaviours of their child before those
behaviours escalate to a level that requires highly intensive intervention by specialist
services. The approach is to teach strategies to parents that will enable them to
develop their own action plan specific to the individual needs of their child (Hudson,
1998, pp. 117–118).
Signposts can be presented in four different delivery formats: (1) group; (2) individual
face-to-face; (3) telephone support; and (4) self-directed.
The group method of delivery comprises six sessions over approximately 12 weeks with
the following compulsory modules: (1) Introduction; (2) Measuring your child’s behaviour:
Examining how to record behaviour problems and monitor change; (3) Systematic use of everyday
interactions: Identifying their child’s strengths and examining triggers and consequences for
behaviours, giving instructions, and providing effective feedback to their child; (4) Replacing
difficult behaviour with useful behaviour: Identifying purposes of behaviours and how to replace
difficult behaviour with an appropriate alternative behaviour, as well as implementing ignoring
and time-out; (5) Planning for better behaviour: Establishing routines and identifying and
dealing with high-risk situations for difficult behaviour using a planned activities routine; and
(6) Teaching your child new skills: Establishing objectives for teaching new skills, breaking
skills down into its component parts (i.e., task analysis), and understanding different types of
assistance appropriate to the teaching of new skills.
Two additional models can also be presented: (1) Dealing with stress and (2) Your family as
a team.
In summary, a number of Hanf-based BPT programs are available for clinical use, each
offering a collection of techniques that draw from the same evidence base. These programs
differ in the delivery format, both in terms of how information is presented and to whom, and
the clinical group targeted. Each program as a whole has been demonstrated to be effective in
improving challenging behaviour in children.
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2.4 Overall conclusion
Both pharmacological and behavioural interventions are indicated for the treatment of
challenging behaviour. The effects of non-pharmacological interventions, including BPT, are
usually less pronounced than those obtained with psychostimulant medication (e.g., The MTA
Cooperative Group, 1999). However, although medications are effective at managing the
core biological symptoms of ADHD and DBDs (inattention, hyperactivity, impulsivity and
affective aggression) clinical practice guidelines recommend that optimal treatment for ADHD
and/or CD should include psychosocial interventions which are necessary to promote pro-social
behaviour, thereby improving the long term prospects of these youngsters (Kutcher et al., 2004).
Furthermore, the inclusion of behavioural components of treatment, such as BPT, enhances the
effectiveness of routine clinical care in improving challenging behaviour in children with ADHD
(van den Hoofdakker et al., 2007), may result in a lower dose of stimulant medication (Pelham &
Waschbusch, 1999) and may limit the prescription of polypharmaceutical treatment (van den
Hoofdakker et al., 2007).
The clinical practice guidelines published by Kutcher et al. (2004) suggest psychostimulant
medication as the first-line treatment for ADHD without co-morbidity, aided by psychosocial
intervention. For ADHD with comorbid CD, psychosocial intervention combined with pharma-
cotherapy is suggested. Psychosocial interventions are the suggested first-line intervention for chil-
dren with primary CD, with pharmacotherapy considered an add-on when aggression/impulsivity
is marked and persistent. Finally, psychosocial interventions are the standard approach for
addressing challenging behaviour commonly seen in children with other diagnoses (e.g., ASDs)
and challenging behaviour presenting in the absence of a diagnosis.
Expert consensus guidelines for ADHD, developed by Conners, March, Frances, Wells, and
Ross (2001) indicate that behavioural-psychosocial interventions are an appropriate first level
treatment for milder ADHD, for preschoolers with ADHD, when a comorbid internalising disorder
or social skill deficit is also present, and when the family prefers psychosocial treatment. However,
starting with the combination of both medication and psychosocial treatment is favoured in most
cases, especially for more severe cases of ADHD; where significant aggression or severe problems
at school are evident; when ADHD symptoms result in severe family disruption; where there is a
need for a rapid improvement; and when co-morbid externalising disorders, mental retardation,
or central nervous system problems (e.g., epilepsy, migraine) are present.
Although both psychosocial and pharmacological interventions have been shown to be effective
in addressing challenging behaviour associated with ADHD and other DBDs, ASDs, and general
challenging behaviour displayed by children who do not meet these DSM criteria, they are not
without drawbacks. Pharmacological interventions do not improve all symptoms, or work for all
children, and, in a minority of children, they may lead to intolerable side effects. Additionally,
pharmacological intervention is not an acceptable intervention for some families for ethical/moral
reasons. Behavioural interventions in combination with medication produces better outcomes
than medication alone and does not have any physical side effects. Behavioural interventions also
have the ability to cover a broader range of symptoms which can be addressed when medication
has worn off. However, positive outcomes are of modest magnitude and improvement is unlikely
to be seen in all children. Furthermore, as with the improvements accompanying pharmacological
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intervention, normalisation of all symptoms is often not achieved and it is not apparent that the
gains accompanying behavioural intervention necessarily lead to substantial later effects on the
escalating patterns of antisocial behaviour in these youngsters. Those symptoms not amenable to
pharmacological and/or behavioural interventions, in the context of the chronicity of children’s
behaviour problems, leads parents to explore other treatments that are not afforded the empirical
support of pharmacological and behavioural treatments (Sinha & Efron, 2005; Rojas & Chan,
2005; S. E. Levy & Hyman, 2002). These treatments will be discussed in Chapter 3.
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Chapter 3
Alternative treatments for challenging
behaviour
3.1 Overview
Whilst medication and behavioural interventions (discussed in Chapter 2) enjoy scientific
support, parents often use alternative treatments in place of, or in conjunction with, these
strategies (Sinha & Efron, 2005; Rojas & Chan, 2005; S. E. Levy & Hyman, 2002). Complementary
and alternative medicine (CAM) is defined by the National Institute of Health (NIH) in the USA
as:
...a broad domain of healing resources that encompasses all health systems, modalities
and practices and their accompanying theories and beliefs, other than those intrinsic
to the politically dominant health system of a particular society or culture in a given
historical period (National Institute of Health, 1997)
Families may use CAMs for one or more of the following reasons: (1) the ineffectiveness
of medication and/or behavioural strategies; (2) unacceptable or intolerable side effects of
medication; (3) the lack of normalization of all behaviours or ongoing concerns even when
these treatments are considered ‘effective’; (4) an unwillingness or inability to implement the
treatment/s as prescribed due to personal beliefs (e.g., moral objections to medications or
behavioural techniques); (5) current circumstances (e.g., time or financial restraints, parental
psychopathology); or (6) beliefs about the effectiveness of alternative treatments.
CAM use in children with ADHD or ASDs is presented in Table 3.1. This list is not exhaustive,
however it comprises those interventions most commonly used by parents of children with ADHD
or ASDs, as reported in the literature (Sinha & Efron, 2005; Rojas & Chan, 2005; S. E. Levy &
Hyman, 2002).
In a survey conducted by Sinha and Efron (2005) through the Royal Children’s Hospital,
Melbourne, 68% of 75 families with a child with ADHD reported using at least one of 23 CAMs.
The most common CAM used was diet, with 33 families reporting having eliminated something
from their child’s diet at some stage and 14 families reporting having found this intervention
helpful. Vitamins and/or minerals were the next commonly used CAM (16 families), with 3
families reporting this intervention as helpful, followed by dietary supplements (12 families),
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Table 3.1
Types of complimentary and alternative medicine (CAM) tried in children with ADHD
CAM Treatments
EEG Biofeedback EFA supplementation Homeopathy Naturopathic therapy
Herbal therapy Vitamins and/or minerals Diet Kinesiology
Meditation Therapeutic massage Chiropractics Yoga
Note: EFA = Essential Fatty Acid; EEG = Electroencephalogram.
aromatherapy (12 families) and chiropractics (10 families) with five families reporting each of
these interventions as being useful. The three most commonly reported reasons for using CAM
in Sinha and Efron’s (2005), study were: (1) to minimize symptoms (89%); (2) for additional
benefit to doctors treatment (70%); and (3) to avoid side effects of prescribed medications (67%).
In a study investigating additional therapies undertaken by 121 families involved in intensive
behavioural intervention for a child with autism, researchers found that 50% of families had tried
elimination diets and 61% of families had tried vitamin supplements (Smith, Groen, & Wynn,
2000). Althought CAM used in children with an ASD will not be explored in depth here given
that the focus of this dissertation is the investigation of “challenging behaviour”, and not autism
per se, this study shows the consistency of CAM use in samples of children with ADHD and
ASDs for challenging behaviour.
The literature suggests that a large number of families use alternative treatments that are not
necessarily afforded empirical support, and that they may do so in conjunction with, or instead of,
standard treatments. This necessitates investigation into not only the potential benefit but the
potential harm from such treatments. It is not the intention of this thesis to review all alternative
treatments in Table 3.1, instead, the focus will be on dietary interventions given that this has
consistently been shown to be the most common form of alternative therapy used by parents
of children with ADHD in Australia to address their child’s behaviour problems (Stubberfield,
Wray, & Parry, 1999; Sinha & Efron, 2005).
Despite inconsistencies in research (outlined below), multiple authors have noted that there
is some evidence for the effectiveness of elimination diets for ADHD (Rimland, 1983; Ghuman,
Arnold, & Anthony, 2008; Stevens, Kuczek, Burgess, Hurt, & Arnold, 2011) and around half of
the families who modified their child’s diet reported these modifications to be helpful (Sinha
& Efron, 2005; S. E. Levy & Hyman, 2002). Furthermore, when surveyed, as a group, parents,
teachers and medical and allied health professionals rated sensitivities or allergies to certain
foods as an important causal factor in ADHD (Dryer, Kiernan, & Tyson, 2006).
No studies could be found addressing the beliefs about, or use of, diet to alleviate behavioural
challenges in children without ADHD or ASDs. However, the fact that such difficulties can
become a chronic and frustrating problem, just as they are in ADHD, raises the questions of
whether these parents also search for alternative solutions. Preliminary support for this notion is
provided by the Food Intolerance Network (FIN) in Australia which promotes the Simplified
Elimination Diet. The FIN uses their website (http://www.fedup.com.au/) as the front line
contact for information and support. In 2009 FIN replied to 6,800 emails and in 2010 9,300
emails and about 95% were for behavioural issues (personal communication, Sue Dengate, Jun
20, 2011).
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Despite the lack of published data as to the prevalence of the use of diet in children with
challenging behaviour, preliminary data and data on the use of diet in children with ADHD
suggest that the diet-behaviour link warrants further investigation. The remainder of this
chapter will therefore focus on the link between diet and behaviour. An overview of reactions
to foods is followed by an examination of the research into the impact of diet on behaviour.
The chapter concludes with an examination of an Australian elimination diet which some of the
aforementioned preliminary data pertains to.
3.2 Adverse reactions to food
Adverse food reactions can be due to several mechanisms and are often broadly defined as
being immunological and non-immunological in nature. Despite this defined difference, the terms
food allergy and food intolerance are often incorrectly used synonymously and interchangeably.
Immunological reactions, commonly known as true “food allergy”, are immunologically medi-
ated, usually caused by IgE (immunoglobulin E) antibodies, uncommon and occur mostly in
children. Reactions are to one or two foods, with the effects evident immediately, and are diagnos-
able using a skin prick test (SPT) or a radioallergosorbent test (RAST) . Non-immunological food
reactions, on the other hand, encompass several types of reactions: (1) metabolic food reactions
resulting from an inborn/acquired error in metabolism of nutrients, (e.g., diabetes); (2) toxic
food reactions, which are adverse reactions to toxins in foods or released by micro-organisms or
parasites contaminating foods without obvious involvement of immune mechanisms; (3) psycho-
logical food reactions, also known as food aversion which are caused by the emotions associated
with a food/eating a food; and (4) pharmacological food reactions (referred to from here on as
food intolerance), which are are non-immune mediated, with the mechanism unknown at this
point, more common than food allergies, and occur across all ages. A range of both naturally
occurring (e.g., salicylates, amines) and “added” compounds (e.g., preservatives, artificial colours)
are implicated in food intolerance and symptoms are delayed and dose dependent. Symptoms can
involve the skin (e.g., eczema), gastrointestinal tract (e.g., abdominal pain, diarrhoea), respiratory
tract (e.g., nasal congestion), or central nervous system (e.g., headaches, hyperactivity). These
symptoms may occur individually or in combination (Swain, Truswell, & Loblay, 1984; Loblay
& Swain, 1987; Gibson & Clancy, 1978). Unlike allergy, where testing informs the exclusion of
the offending food/s, food intolerance requires the exclusion of potentially problematic foods
followed by the systematic reintroduction of foods to ascertain offending substances. This process
is known as an elimination diet (Clarke, McQueen, Samild, & Swain, 1996; Loblay & Swain,
1987; Swain et al., 1984; C. Carter, 1995).
Diagnostic elimination diets fall into four categories: (1) Single incremented food exclusion
(exclusion of one (or two) foods, often of little nutritional importance); (2) Empirical diet,
according to symptoms and patient history and when only a few foods are implicated or specific
foods are commonly associated with the symptoms; (3) Diets containing few foods (oligoantigenic
diet), generally one meat, one fruit, one vegetable, a milk substitute/vitamin supplement, oil, salt
and water; and (4) Formulae replacement diets, whereby the diet is restricted to a hypoallergenic
formula only (C. Carter, 1995).
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With the exception of formulae replacement diets, all of these diagnostic elimination diets
have been used to investigate the impact of diet on behavioural symptoms. Following a brief
discussion of the history of the diet-behaviour connection, each of these diagnostic elimination
diets will be discussed below, beginning with the most publicised diet for alleviating behaviour
problems, the Feingold Diet (FD) (Feingold, 1975), and an Australian extension of this diet
(The SED; Swain, Soutter, Loblay, & Truswell, 1985); these diets are examples of empirical diets.
Studies that fall into the “Single incremented food exclusion” category, which have most often
set out to test single or multiple substances implicated by Feingold, are also discussed, as well as
research into oligoantigenic diets.
3.3 The history of the diet-behaviour connection
In 1975 Feingold claimed that 50% of children with hyperkinesis and learning disability (H-LD)
could be successfully treated with an elimination diet that that excluded all synthetic colours and
flavours and all foods containing salicylates. The latter included a range of fruits, cucumbers and
pickles, tea, tomatoes, almonds, cloves, mint flavours and oil of wintergreen and was the result of
his serendipitous finding that treating the physical symptoms of aspirin-sensitive patients with
the Kaiser-Permanente Diet also resulted in the improvement of behavioural symptoms (Feingold,
1975). Although Feingold conceded that any of the estimated 3800 additives in the food supply
at that time could cause adverse reactions, he focused on the artificial flavours and colours, which
made up approximately 80% of those additives, reasoning that these “are a common cause of
adverse reactions. . . and. . . have no nutritional value” (p. 799).
Although Feingold introduced the link between food and behaviour and learning problems to
the public with his 1974 book Why your child is hyperactive (Feingold, 1974), and to the scientific
world with his 1975 and 1976 publications on the same topic (Feingold, 1975, 1976), he was by no
means the first to suggest such a relationship. As early as the 1920s food “allergy” was described
in the literature as causing behavioural problems such as irritability, poor school performance,
unruliness and emotional lability (Shannon, 1922; Kahn, 1927), which were alleviated when
certain foods were eliminated. Reports of improved behaviours and concentration with the
removal of foods continued in subsequent decades (e.g., Randolph, 1947; Speer, 1958; Crook,
Harrison, Crawford, & Emerson, 1961).
However, it was Feingold who generated interested amongst professionals and lay people alike,
not only with his bold claims of the effectiveness of his strict elimination diet, but also his claims
that, in those individuals susceptible to natural and synthetic chemical compounds, standard
behavioural techniques would not only be ineffective, but would in fact make the situation
worse. Furthermore, he suggested that his diet could be used instead of stimulant medication
(Feingold, 1975). Feingold’s claims were based on his own clinical observations of 194 H-LD
children and what he describes as “Favourable reports. . . about children on dietary managements
from various parts of the country [United States] as well as from England, Canada, Australia and
France.”(Feingfold, 1975, p. 800). He also cited the preliminary observations of an unpublished
double-blind cross-over study on 100 children, reporting that “preliminary observations on a
pilot group of 12 boys validate the relationship of artificial colours and flavours to behavioural
disturbance” (Feingold, 1975, p. 800).
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Feingold reported that, from his own experience, hyperactivity, aggression and impulsive-
ness improved initially, followed by improved muscular coordination and speech, and, finally,
improvements in cognition and perception. “With an increased attention span, which permits
greater concentration, scholastic achievement improves rapidly. . . ” (Feingold, 1975, p. 800) and
“Since they are bright children, they are very soon listed in the upper percentile of their class.”
(Feingold, 1975, p. 803). His diet was reported to improve symptoms within an average of two to
three weeks, with as little as three days required for 3–5 year olds and up to 40 days for children
being treated with dexamphetamines. The older the child, the slower and less complete the
response generally was, with the highest rate of failure reportedly seen in late childhood and
adolescence. Any infraction of the diet was said to cause “a recurrence of the complete behaviour
pattern within two to four hours which persists for one to four days.” (Feingold, 1975, p. 801).
Unsurprisingly, Feingold’s claims evoked wide-spread publicity and captured the interest of
parents. As Conners, Goyette, and Southwick (1976) noted:
The Feingold diet is timely. It comes at a moment in history when the constitutionally
dysfunctioning child presents a major treatment challenge. It coincides with a public
outcry against stimulant medication for such youngsters. It is also coincident with a
tidal wave of enthusiasm throughout the country flowing towards “physiophilia” or
naturalism in life style and diet (another leit motif in history), with its accompanying
antitechnology thrust.
It is not hard to understand the appeal of Feingold’s explanation, which clearly stated that
neither the parents nor the child were responsible for, or in control of, the challenging behaviour.
Feingold’s claims also sparked interest in the medical and research community, and profes-
sionals began to implement the diet and report changes, as well as conducting controlled trials
on various substances the FD omitted. This interest has continued, providing over three decades
of research, still largely without any firm conclusions. The pertinent literature is discussed
briefly below, followed by a discussion of an Australian form of the FD. This diet, the SED, was
developed for use with the increasing number of children referred to the Royal Prince Alfred
Hospital (RPAH) Allergy Clinic (Sydney, Australia) whose behavior problems were reportedly
related to diet (Swain et al., 1985).
3.4 Review of diet-behaviour research
The relationship between diet and behaviour has provided a vast literature of clinical and
open trials, and controlled and double-blind placebo-controlled trials, testing various diets and
challenging selected natural and added food components, along with reviews, reports, opinions
and recommendations. However, results have been mixed, and, thus, no consensus has been
reached as to the impact of diet on children’s behaviour. Of the 34 studies investigating a
diet itself (which including the FD, the SED, Few Foods diets (see Table A.1 in Appendix A
for details), and other similar diets), all found that some participants improved on the diet,
with variations in the degree of improvement between studies. Of the challenge studies (see
Table A.2 in Appendix A for details), all studies investigating food and additives reported some
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improvements, again with variation between studies, and 17 of the 25 studies investigating
additives alone reported improvement of some degree. A further study published after the main
study in this dissertation had commenced demonstrated that a mixture of sodium benzoates and
artificial food colours had a significantly adverse effect compared with placebo in both a group of
3-year and a group of 8/9 year old children from the general population on a global hyperactivity
aggregate (McCann et al., 2007). The differences in results, and therefore in conclusions reviews
and reports have drawn, can be attributed to both the questions researchers were asking and the
methodologies they used to attempt to answer these questions.
As Prinz (1985) pointed out, the lack of consensus on the impact of diet on behaviour can be
explained in part by the fact that researchers have been asking two separate questions: (1) Does an
elimination diet decrease behaviour problems/hyperactivity? and (2) Does a single ingestion of a
substance cause measurable behaviour reactions? These two questions have become synonymous,
with researchers dismissing any findings from either question if double-blind, placebo-controlled
(DBPC) trials of substances have not been employed, and concluding that any improvement
from an elimination diet is irrelevant or due to placebo effects if findings from a DBPC challenge
(usually of a single substance and most often an artificial food colour (AFC) or a mix of AFCs)
were not significant. Although this is an old reference, the point remains relevant as subsequent
studies have continued to ask these two separate questions and to confound the outcomes.
First, the lack of behavioural effects from a single ingestion of AFC/s does not automatically
lead to the generalisation that the exclusion of a broad range of foods will not affect behaviour;
clearly giving a child a dose of AFC/s is not the same as restricting the type and/or quantity of
fruits, vegetables, meats, protein sources and grains/grain products the child can eat each day.
Likewise, the testing of the impact of an ingestion of AFC/s does not provide answers as to the
impact of the ingestion of all substances in question; the findings from an AFC/s challenge can
not be automatically extended to the challenge of all substances. The question of the impact
of the addition of AFCs on children’s behaviour, the impact of the addition of other foods on
children’s behaviour, and the impact of the removal of various substances and foods from a
child’s diet need to be considered and investigated separately.
Second, the way past research has been conducted has prevented any of these questions
from being answered. Methodological challenges and flaws in participant selection, the use of
an inconsistent and/or inappropriate diet, using inadequate challenge and placebo substances,
and using an inappropriate study design and relevant outcome measures all present significant
problems that are too often overlooked. As Rowe (1996) noted, “Negative findings in studies
with significant flaws do not disprove a hypothesis”.
Thus, as a whole, the literature has not provided an appropriate investigation of the question
as to whether diet impacts children’s behaviour. This chapter will therefore be a critique of the
diet literature published prior to the design of the main study of this dissertation, rather than a
review, with these methodological flaws and challenges discussed in the context of the relevant
literature. Studies examining the link between diet and behaviour published prior to the study
design of this dissertation are outlined in Table A.1 and Table A.2 in Appendix A.
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3.4.1 Participant selection
Because Feingold reported an improvement in hyperactivity, the majority of research into
the impact of diet on behaviour has focused on “hyperactive” children (see A.5 and A.6 in
Appendix A). Of the 11 groups placed on the FD, approximately half were selected on the
basis of hyperactivity; all participants in the few foods diet studies were selected on the basis
of hyperactivity/ADHD; six of the seven participants in “Other” diet trials were selected on
the basis of hyperactivity/ADHD; whilst none of the participants who undertook the SED were
selected on this basis (see Table A.3 in Appendix A for details). Similarly, a large number of
challenge studies selected participants on the basis of hyperactivty (see Table A.4 in Appendix A
for details). The sample composition of studies selecting participants on the basis of hyperactivity
clearly differs from those studies that did not select participants on this basis. This is important
as improvements on elimination diets and deterioration with challenge substances have been
noted in non-hyperactive children (see Schab & Trinh, 2004 for a review on AFC; Dengate
& Ruben, 2002), suggesting that hyperactivity is not a prerequisite for improvement. Not
only does this mean that different conclusions are likely to be drawn depending on selection
criteria, it also means that the impact of diet on behaviour needs to be examined with respect to
behaviour problems more generally, as well as hyperactivity specifically. Despite this, research has
continued to focus predominately on hyperactivity and, thus, children with ADHD. Additionally,
some studies have selected participants on the basis of either suspected or actual reactivity to
foods/additives whilst others have not (see A.5 and A.6 in Appendix A for details). Others still
have simply selected children within a certain age range. Participant selection is not only likely
to affect outcome but also influences the relevance of which substances should be examined and
also outcome measures; the latter are discussed in Section 3.4.4.
It stands to reason that when “responders” (i.e., those who report an amelioration of symptoms
with dietary manipulation) are selected there is a greater chance of finding a significant effect
of the relevant substance. This was substantiated by Schab and Trinh (2004) meta-analysis of
DBPC trials examining hyperactivity and AFCs; they found a statistically significant difference
between screened and not screened trials, with the former demonstrating greater effects. However
even the selection of responders can be problematic as the definition of responders can differ;
some studies relied on parental report, either during an initial study or prior to any scientific
investigation, and others identified responders according to objective measures during a previous
scientific study. Furthermore, selecting children who have improved on a broad elimination diet
and challenging a single substance (e.g., testing tartrazine in a group of children who responded to
an oligoantigenic diet) provides a very different group of responders than those selected because
they reportedly reacted to the specific challenge substance in question (e.g., testing tartrazine
in a group of children who reportedly react to tartrazine). The differences between studies are
illustrated in Table A.9 and A.10 in Appendix A.
Hence, studies vary in the heterogeneity of the populations they target and the reported prior
responsiveness to the specific diet being examined or substances being challenged. Because of
this it is impossible to draw firm conclusions and establish which diet and/or substances should
be scrutinized with which group of children.
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3.4.2 Dietary Intervention
In direct response to Feingold’s claims, early studies investigated the FD itself were undertaken
to establish the impact of this particular elimination diet on hyperactivity (see Table A.1 in
Appendix A). However, before long, clinical findings linking additional substances to behaviour
change (Cook & Woodhill, 1976; Breakey, 1978; Rapp, 1978) led to modifications and extensions
of the FD. Furthermore, skepticism as to whether improvements were the result of factors other
than the dietary exclusions led to the employment of DBPC challenges, with or without a
preceding trial of the FD (see Table A.2 in Appendix A).
Thus, within the resulting literature, both diet and challenge studies use different diets,
including the original FD (7 studies), modifications of the FD based on updated salicylate
information and clinical findings (5 studies - includes Levy & Hobbs, 1978), oligoantigenic/“few
foods diets” (9 studies), diets that excluded additives and reported problematic foods and/or
seemingly random additional foods (3 studies), and diets free of AFCs) (5 studies, one of which
also excluded benzoate preservatives) (See Table A.7 in Appendix A for details). Thus the
question of whether “an elimination diet” improves behaviour became complex in itself as there
was no longer “one diet” this referred to. What has been made clear though is that more
children show improvements on an elimination diet that excludes a variety of foods, for example
the oligoantigenic diet or the elimination diet employed by Breakey, Hill, Reilly, and Connell
(1991) and Swain et al. (1985), than an additive free diet alone. Furthermore, more children
demonstrated deterioration in behaviour when challenged with a broader variety of foods rather
than a single AFC or mixture of AFCs (e.g., Egger, Carter, Graham, Gumley, & Soothill, 1985;
Swain, 1988; C. M. Carter et al., 1993).
This focus on challenging food substances, rather than examining the impact of diet per
se, led to an entirely new question being proposed: the impact of the single ingestion of a
substance on behaviour. However, this was not generally regarded as a separate issue, but rather
as necessary proof that elimination diets themselves were responsible for any change. This meant
that any improvements seen on an elimination diet were attributed to factors external to the diet
if the challenge component of the study did not result in significant findings. This is nonsensical
in itself as the studies drew conclusions about a question their research did not set out to answer;
that is, they used the impact of the single ingestion of a substance on behaviour to conclude
that the diet did not negatively impact on behaviour. Subsequent studies substantiated the
complexity of the relationship between diet and behaviour and the inadequacy of examining a
single substance to answer the question of whether diet affects behaviour (Egger et al., 1985;
Kaplan, McNicol, Conte, & Moghadam, 1989; Breakey et al., 1991; C. M. Carter et al., 1993).
For example, Egger et al. (1985) conducted a DBPC challenge of a range of foods each
child reportedly reacted to previously under open conditions and found that no child reacted
to colours/preservatives alone, with 48 foods being implicated. Similarly, C. M. Carter et al.
(1993) found that only 4 of the 59 children they tested reacted only to additives and reported
that an additive free diet alone would have been of little benefit to the remaining 55 children. In
a diet replacement study, Kaplan et al. (1989) noted that if they had only tested food dyes, like
the majority of research, their response rate would have been the “typical” 0–10% rather than
the 42% that improved in their trial. By demonstrating that a individuals reacted to a broad
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range of foods rather than a single food or AFCs alone, these studies highlight the inadequacy
of testing, and drawing conclusions based upon findings from, a single substance. This also
raises the question of whether other foods impacted on behaviour in a different way than AFCs.
Although Feingold had not made this distinction in his original work, the question was raised
early on in the literature (Goyette, Connors, Petti, & Curtis, 1978) but not taken into account
in subsequent research. Clearly the question of what should be challenged needs addressing, as
does the appropriateness of assuming that a particular substance is the “right” one to test for all
children.
3.4.3 Challenge substance
With the exception of eight studies, most DBPC trials have investigated food dyes, with a
few of these investigating a preservative in addition to AFC/s (see Table A.8 in Appendix A for
details). Of 28 studies challenging additives alone, 4 challenged tartrazine alone; 1 challenged
tartrazine and carmosine; 1 challenged tartrazine and sunset yellow; and 1 tartrazine and benzioc
acid, with doses of tartrazine across studies ranging from 1.2mg to 50mg. Twelve studies used a
mixture of AFCs, ranging from 13mg to 150mg and three studies challenged a mixture of food
dyes plus benzoate preservatives, and one of these also tested acetylsalicylic acid. A further two
studies challenged foods and AFCs, one challenged foods and additives and four examined foods
alone (see Table A.8 in Appendix A for details).
This crude summary shows the variation in the challenge substance as well as the dose of each
substance challenged. It has been argued that many studies used a dose of AFCs that was too
low to be representative of real world effects (Schab & Trinh, 2004; Prinz, 1985). The fact that
studies challenging higher doses of AFCs showed greater behavioural improvements substantiates
this claim (see Table A.8 in Appendix A). The difference in testing a single AFC (e.g., 50mg of
tartrazine) and a mix of AFCs (e.g., 50mg in total, comprising six different AFCs) should also
be considered. Although the total amount of AFCs may be the same, a mixture of AFCs means
smaller doses of each included AFC. It may be that only some AFCs cause reactions and using a
mixture may mean that the AFC/s a child reacts to is not present in high enough quantities to
trigger the reaction. Furthermore, a combination of food dyes is also a different “substance” to a
single dye; a combination of dyes may have different effects than each individual dye in isolation.
The other complicating factor in challenge studies is the nature of the placebo. Although a
DBPC trial is deemed necessary to exclude the possibility of factors extraneous to the challenge
substance influencing the outcome, this methodology relies on the placebo being inert. Most
studies used foods or drinks as a challenge vehicle and, in many cases, the placebo was not
necessarily inert. For example, chocolate cookies were used to disguise colours in earlier trials even
though chocolate was reported as being an aggravating substance (e.g., Egger et al., 1985). Juice,
which would have been high in salicylates, another substance reportedly linked to worsening
behaviour, was also used as a challenge vehicle. Reactions to placebos were interpreted as
evidence of lack of real effect for active challenges, however it is possible that both the active and
placebo challenges resulted in genuine reactions (see Table A.8 in Appendix A for details). This
is not the only design issue that clouds the interpretation of results. Further issues are discussed
below.
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3.4.4 Design issues
The main design issues raised by diet research include: (1) which study design is most
appropriate for measuring change; (2) the necessity and length of a washout period between
challenge phases; (3) the type and length of the pre-challenge diet; and (4) issues relating to
outcome measures, including: (a) when should they be taken; (b) what should be measured; and
(c) who should measure change.
As noted above, DBPC trials have been regarded as the only way to answer the question
as to whether diet affects behaviour, with positive findings from those studies employing other
designs being dismissed as placebo effects (see Table A.3 and Table A.3 in Appendix A for
details of study designs). However, most DBPC trials employ designs that may potentially
underestimate the effect of the challenge substance (Schab & Trinh, 2004). While these authors
are referring specifically to AFCs, it is equally relevant to other challenge substances. Schab
and Trinh (2004) note that a cross-over design is only appropriate when there is no carryover
effect between phases/periods; this is not necessarily the case with food reactions. For example,
Rowe (1996) found that whilst the effects of tartrazine/carmosine lasted 3–4 days for one child,
it lasted 3.5 weeks in another child. This suggests that even when studies did include washout
periods between active/placebo phases/challenges (and many did not) they may not have been
adequate (Christensen, 1991; Rimland, 1983). Thus, reactions may have been carried over into
the placebo phase/s.
Furthermore, it has been proposed that when substances are removed from the diet, “with-
drawal” can occur, during which time there can be a worsening of symptoms (Christensen, 1991;
Crook, 1974). This is important when considering the length of the baseline period preceding
challenge trials; if the pre-challenge diet is not adequate in length to allow the effects of the
substance in question to dissipate, subsequent challenges results will be clouded by carry over
effects. Likewise, if the pre-challenge diet itself does not exclude all substances a child reacts
to (e.g., chocolate), any subsequent challenges (e.g., tartrazine) will be clouded by reactions to
such substances (e.g., the chocolate). Therefore, worsening of behaviour during placebo periods,
and/or no difference in behaviour between active and placebo periods, is interpreted as showing
no effect for the challenge substance but may simply be a confounding of symptoms due to the
challenge and/or the non-excluded foods.
It is also questionable as to whether a group analysis is the best approach to detect differences,
given that response to diet has been shown to be individual and idiosyncratic (e.g., Egger et
al., 1985; Breakey et al., 1991; Kaplan et al., 1989). Most studies have found at least a few
responders, even within non-significant group analyses (e.g., Weiss et al., 1980; Rowe & Rowe,
1994; Rimland, 1983). Given the wide range of foods that have been implicated, the fewer items
that are removed from the child’s diet, or challenged, the less likely the chance of ascertaining
the impact of food on a child’s behaviour.
Finally, issues pertaining to outcome measures include which behaviours should be measured,
when behavioural outcomes should be recorded, and who should assess behavioural change.
Although hyperactivity was initially implicated by Feingold, as noted by Rowe (1996), parents
identified irritable behaviours as being more significant. The other reported areas of improvement
included aggression, tantrums, disobedience, sleep problems, and physical complaints (Breakey
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et al., 1991; C. M. Carter et al., 1993; Kaplan et al., 1989; Rowe, 1988). Studies have used
different outcome measures, ranging from parent report of parent selected behaviours, global
behavioural ratings by parents and/or teachers, objective tests, classroom observations, and
ADHD behaviours, including questionnaires such as the Conners’ Abbreviated Parent/Teacher
Questionnaire (APTQ), which measure disruptive behaviours, and not irritability per se (see
Table A.9 and Table A.10 in Appendix A for details). The Rowe Behaviour Rating Inventory
(RBRI) (Rowe, 1988) was developed as an outcome measure specifically to capture diet related
behaviour change; the RBRI comprises four subscales: behaviours pertaining to irritability,
restlessness, inattentiveness and sleep problems. Examination of the RBRI subscales, and the
research upon which it was based, highlights the problems of assessing the impact of diet on
behaviour relying on the variety of measures used in previous research; measures that do not
capture irritability, restlessness, inattentiveness, and sleep problems are unlikely to pick up
change brought about by diet. C. M. Carter et al. (1993) noted that the severity of hyperactivity
did not predict outcome, and only 2 out of 24 reactors in the study conducted by Rowe (1988)
met the Conners APTQ clinical cut-off at referral, meaning that selection using the APTQ
clinical cutoff would have led to responders being excluded.
The fact that parents have been able to correctly identify active challenge substances on the
basis of behaviours other than those captured by the standard measures used (such as the Conners’
APTQ) lends credence to this argument (Rowe & Rowe, 1994; Mattes & Gittelman-Klein, 1978;
C. M. Carter et al., 1993), as does the higher response rate when the RBRI is used to measure
change (e.g., Dengate & Ruben, 2002; Breakey et al., 1991).
Evidence based on a lack of change in inappropriately targeted behaviours does not allow
conclusions to be drawn as to the overall impact of diet on behaviour. Furthermore, despite the
lack of evidence to justify doing so, some researchers discounted significant findings by parents if
they were inconsistent with improvements on non-parent measures. Parent’s observations that
their child’s behaviour is affected by food cannot be automatically dismissed as “placebo effects”
when parents and other raters are basing outcomes on different measures and/or behaviours, not
all of which may be affected by diet; the discrepancies between raters may well simply reflect the
type of behaviours influenced by diet. Atkeson and Forehand (1978) found that parents reports
were associated with more positive outcomes than data collected by independent observers;
outcomes based on parent report and independent observation were consistent, suggesting that
the outcome measures may yield different conclusions as they reflect different information. This
suggests that whilst it should be acknowledged that different measures may yield different results,
parent reports cannot be discounted in favour of observation or other measures.
The potential difference in findings depending on when outcome measures are taken further
complicates the matter. The duration of the effect of food substances is unknown, although
several studies suggest that effects from artificial food colourings are evident within a few hours
of ingestion (see Table A.10 in Appendix A for details). This leaves open the possibility that
changes may have been missed by raters when outcome measures are taken several hours after
ingestion, at the end of the day, or the following day. Conversely, changes that occur some
time after ingestion may be missed by raters if outcomes measures are taken too soon after the
challenge substance is ingested. Studies involving multiple raters have not necessarily required
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raters to observe and rate behaviours at the same time as each other, leaving open the possibility
that different raters have seen genuine differences in behaviour depending on the time the rating
was taken.
It is hardly surprising then that it is difficult to draw an overall conclusion about the impact
of diet on behaviour; inconsistencies in participant selection, the diet used, challenge substance/s,
and outcome measures, along with significant design flaws limit the certainty with which any
conclusions can be drawn both from individual studies and the literature as a whole. Consequently,
three decades and dozens of studies later, we are still left wondering if, and how, diet affects
behaviour.
Despite this, elimination diets are not only commonly being used by parents, either with
or without assistance from medical professionals (Sinha & Efron, 2005; Rojas & Chan, 2005;
S. E. Levy & Hyman, 2002), but they are promoted through organisations dedicated to this cause,
such as the Feingold Association of the United States and the FIN in Australia and New Zealand.
The FIN promotes the RPAH’s extension of the FD, the SED. Regular public presentations, a
resource filled website and books and DVDs explaining the benefits of the diet, food lists, and
recipes, allow families to undertake the diet without any professional assistance. Given the large
number of emails received by the FIN each year, and the ease of accessibility, the SED warrants
further attention.
3.4.5 Development of the Simplified Elimination Diet
The SED, which excludes a range of additives (including preservatives, colours and flavour
enhancers) and is low in naturally occurring salicylates, amines and glutamates, is used in
Australia by the RPAH Allergy Unit. As described by Swain (1988), the SED was borne out
of a diet developed for use with patients with recurrent idiopathic urticaria and angioedema
(RIU/AO) to identify provoking substances and provide an ongoing diet. It was based on earlier
literature in line with the original FD. At this stage, the SED diet was recognised as being largely
empirical, given the lack, and inconsistency, of available information at that time, however it
excluded foods generally considered to contain salicylates, benzoates and tartrazine, along with
foods reported to be commonly known to cause food allergies, as well as yeast and penicillin.
This allowed a baseline period to be established whereby the patient was symptom free. This, in
turn, allowed these additives and natural chemicals to be challenged without the interference
of existing symptoms and meant that patients could discontinue antihistamines which might
otherwise have masked challenge reactions.
Swain (1988) subsequently undertook a systematic analysis of the total salicylate content
of foods commonly used in Australia, thereby addressing both the problem of the inadequacy
and inconsistency of the data on salicylates in foods and of the lack of appropriate information
relevant to Australian conditions. The SED was further extended in response to both the evidence
that other chronic symptoms, such as abdominal pain, diarrhoea, headaches, respiratiory and/or
constitutional symptoms, improved in these patients whilst on the SED and returned under
double-blind challenge conditions, and the successive change in the spectrum of patients attending
the RPAH allergy clinic. The referral of more complex cases to the RPAH allergy centre by
hospitals who were now able to manage the simpler cases of RIU/AO by following the disseminated
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RPAH diet protocol, and the increasing interest in, and promotion of, broadly defined “food
allergy” being responsible for a vast array of symptoms and conditions reportedly led to a shift
in the client load to one with a variety of clinical problems they suspected might be attributable
to dietary factors. Furthermore, the employment of a paediatrician at the allergy clinic resulted
the evaluation of a significant number of children and these children subsequently undertaking
the SED. Swain (1988) reported that
Clinical observations suggested that in patients with syndromes other than RUI/AO
milk, wheat, natural amines (Hanington, 1967), monosodium glutamate (MSG)
(Kwok, 1968; Schaumberg et al., 1969) and a variety of food additives might also be
implicated in provoking some of these symptoms, and a more stringent elimination
diet was designed for the investigation of such patients (Swain, 1988, p. 7)
At this time the range of challenge substances was also extended; starch and sucrose replaced
lactose as placebos and the challenge protocol became “double-blind” as it was recognised that
many of these symptoms were of a subjective nature (Swain, 1988).
Under DBPC conditions, at least half of the children in Swain’s (1988) study reacted to
salicylates (68%), preservatives (51%) and tartazine (50%) with “hyperactivity”. Over 50%
of children reacted to salicylates (80%), preservatives (66%), nitrates (65%), tartrazine (59%),
Eythrosine (57%), and amines (52%) with any symptom, with the majority of these children
displaying central nervous system symptoms.
An examination of the challenge substances, however, raises questions how representative
some challenges are of daily intake in food. An examination of the bread preservative challenge
suggests that, given the maximum permitted level of 4000mg/kg of sodium propionate reported
by The State of Queensland (Queensland Health) (2010), the 500mg of sodium propionate
provided seems to reflect the amount a child may consume in the equivalent of 3–4 slices of bread.
This amount is also consistent with that used by Dengate and Ruben (2002) who provided the
maximum permitted level of sodium propionate in their challenge study.
However there seem to be inconsistencies between the amount of some substances used in the
RPAH challenge protocol and the amount consumed by children in real life. Although there is
not enough evidence available to dismiss the relevance of the challenge procedure as a whole, an
examination of the challenge amounts in previous research (see Table A.8 in Appendix A for
details) and available information from Food Standards Australia and New Zealand (FSANZ)
suggests that the challenges provide some of these substances in a dosage that significantly
exceeds the dosage likely to be consumed in daily food.
For example, information obtained from FSANZ (2008) indicates that the allowed daily intake
(ADI) of benzoates is 0.5mg/kg of body weight (bw). However, in this report, boys aged 2–5 had
a daily mean exposure of 2.3mg/kg bw and boys aged 6–12 years had a daily mean exposure of
1.6mg/kg bw. Using daily mean exposure rates of boys (which are consistently higher than girls)
and body weight calculations for boys (who consistently weigh the same or more than girls in
this age range) (i.e., the upper measure), this means that the average daily consumption level
of benzoates would be approximately 35mg for 4 year olds, 34mg for 6 year olds, 42mg for 8
year olds, 51mg for 10 year olds, and 64mg for 12 year olds. These amounts are consistent with
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McCann et al.’s (2007) study that used a benzoate challenge dose of 45mg for children aged 3
and 8/9 years old. However, the RPAH challenge protocol gives 500mg of sodium benzoate and
200mg of “4-OH benzoic acid” to children; this means that the RPAH challenge protocol provides
approximately 10 times the mean daily exposure of sodium benzoate alone. Even 12 year old
boys in the 97th percentile for weight who had 95th percentile dietary exposure to benzoates
would be exceptionally unlikely to consume anywhere near this amount of benzoates in the one
day. It is therefore difficult to understand how the RPAH benzoate challenge is representative of
real life benzoate intake, particularly when the large amount of the RPAH challenge is provided
in a single dose, whereas in real life benzoate consumption is likely to be spread throughout the
day and consumed within foods and beverages.
Similarly, FSANZ (2005) reports that the ADI for sulphites is 0.7mg/kg bw, with a mean
daily daily exposure for boys aged 2–5 years of 0.5mg/kg body weight and a mean exposure
for boys aged 6–12 years of 0.3mg/kg bw. This means that, even at the ADI (i.e., the upper
measure), the average daily consumption of sulphites for boys would be approximately 9mg for 4
year olds, 12mg for 6 year olds, 15mg for 8 year olds, 18mg for 10 year olds and 23mg for 12
year olds. The RPAH sulphite challenge provides 250mg of metabisulphite for 2–8 year olds and
500mg for children aged 8 years and older in one dosage. Once again, this amount far exceeds
the ADI, which in itself exceeds the mean daily consumption.
The RPAH Allergy Clinic’s “colour” challenge, which has been updated since the study by
Swain (1988), (with 30mg of erythosine changed to 10mg brilliant blue in June 1997) comprises
30mg of tartrazine and 10mg of brilliant blue. It is important to examine the representativeness
of this challenge as well as the amount of colours used. First, given the different chemical
structures of food colours (Rowe, 1996), it cannot be assumed that a reaction to tartrazine and
brilliant blue is indicative of a reaction to all food colours, as (Swain, 1988) protocol seems to
suggest. The amount of colouring used is consistent with the amounts used in other research
(see Table A.8 in Appendix A for details). No data were available to estimate the average
consumption rate of these colours in Australia at the commencement of this dissertation, however
data published more recently on colours added to foods (FSANZ, 2008) indicates that the
amounts used in both Swain (1988) research, and that of others (see Table A.8 in Appendix A for
details), are above what would typically be consumed during a day. Overall, dietary exposures
for individual added colours in children aged 2–5 at the 90th percentile were estimated in the
rage of 0.19-15.62mg/day; the highest mean dietary exposure was from Azorubine and the lowest
from Green S. For children aged 6–12 these exposures were estimated at 0.23–18.97mg/day;
the highest mean dietary exposure was from tartrazine and the lowest was from brilliant black.
The amounts of colours challenged by Swain (1988) and other researchers (see Table A.8 in
Appendix A) are therefore in line with reasonable consumption of foods containing the maximum
permitted level of brilliant blue and tartrazine in beverages (70mg/l) and foods (290mg/kg) (for
example, approximately 100 grams of foods containing tartrazine would need to be consumed to
obtain 30mg of tartrazine and approximately 30mg of foods containing brilliant blue would need
to be consumed to obtain 10mg of brilliant blue), however they exceed the average daily amount
consumed reported by (FSANZ, 2008). It should be noted here that (Rowe & Rowe, 1994)
observed marked behaviour change in children aged 2–14 years across six doses of tartrazine,
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ranging from 1–50mg; these lower dosages approximate the consumption levels reported by
FSANZ (2008), suggesting that a reaction may have been seen by Swain (1988) even if a lower
dosage of tartrazine had been used.
Finally, salicylate information from Swain (1988) suggests that RPAH challenge dosage of
salicylates (300mg for children aged 2–8 years and 600mg for children aged 8 years and older) far
exceeds the level of natural salicylates children would consume in their every day diet. For example,
the fruit with the highest salicylate content was raisins, with 7.80mg of salicylates per 100gms;
other high salicylate fruits included apricots (2.58mg/100gms), blueberries (2.76mg/100gms)
and cherries (2.78mg/100gms). Heinz tomato sauce contained 2.48mg of salicylates per 100gms,
whilst cooked champignons (1.26mgs/100gms) and fresh green capsicum (1.20mgs/100gms) were
among the highest salicylate vegetables. Herbs and spices had the highest salicylate content,
including 15.20mgs of salicylate per 100gms of cinnamon powder, 183mg of salicylates per 100gms
of thyme leaves, and 218mgs of salicylates per 100gms of curry powder. The majority of fruits
and vegetables had less than 1mg of salicylates per 100gms, whilst grains, meat, fish, plain
dairy products, and eggs contain no salicylates. It is therefore difficult to see how a child would
consume 300–600mgs of salicylates in one day, let alone in a single, concentrated dose.
These seemingly excessive amounts of some challenge substances within the RPAH challenge
protocol question the relevance of this protocol for determining intolerance to the substances
when they are consumed in normal amounts; reactions to consumption at a higher than normal
dosage does not mean that individuals would react to a normal dosage of these substances;
reaactions to single larger than average doses need to be distinguished from reactions to the
amounts consumed on a daily basis. There is evidence of reactions to some challenge substances
in amounts that do approximate normal consumption (e.g., benzoates (McCann et al., 2007)
and tartrazine (Rowe, 1988)), however the representativeness of other challenges needs further
research.
3.5 Brief summary and conclusions
Dietary intervention is the most common alternative to pharmacological and behavioural
interventions, however is not afforded the empirical support of the latter two interventions.
Multiple studies investigating various diets have demonstrated behavioural improvements with
dietary modification. When examining the literature with respect to the specific diet used, the
overall results suggest that the more restrictive the diet is the greater response: on average 85%
of participants completing the SED improved (range of 61–100% across four studies) and 71%
completing the few foods diet improved (range of 62–82% across seven studies, with a further
study reporting only a significant group effect). However, the seven Feingold studies yielded
an average response rate of 51% (range of 11–93%) with two additional studies reporting a
significant positive group effect, and the remaining 7 studies an average response rate of 58%,
ranging from 34–80%, with an additional study reporting a significant reduction in symptoms
with diet (see Table A.1 in Appendix A for details). Although these findings may dismissed
as subjective given the lack of appropriate controls, consistencies between uncontrolled studies
and subsequent controlled studies, as well as confirmation of findings of uncontrolled studies by
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DBPC challenges give credence to the literature as a whole. Furthermore, one additional study,
(Pelsser et al., 2011) and a review (Stevens et al., 2011) published after the current study was
completed, both support the impact of diet on behaviour. Pelsser et al. (2011) concluded that
“dietary intervention should be considered in all children with ADHD” (p. 502) when parents are
motivated and professional assistance is provided. Stevens et al. (2011) concluded that
a trial elimination diet is appropriate for children who have not responded to conven-
tional treatment or whose parents wish to pursue dietary investigation (p. 1)
Differences in selection criteria, length of the diet, participants, and when and how outcomes
were evaluated, within those groups of studies investigating various diets help explain variations in
findings despite this latter consensus; the methodological flaws with respect to these components
of the dietary literature have been discussed. Overall, despite a vast literature on the impact
of diet on children’s behaviour, including the increasing evidence of a link between diet and
behaviour, the overall quality of this literature is poor and no consensus has been reached within
the research community. Likely on the basis of this, medical practitioners do not consider dietary
factors as important in the causal factors for ADHD. Parents, on the other hand, who are more
likely to rely on popular media than research to form conclusions, rate the importance of food
on ADHD symptoms significantly higher than paediatricians and general practitioners (Dryer et
al., 2006). The fact that parents continue to use dietary modification to alleviate behavioural
symptoms, and the fact that they may not inform medical professionals involved in their child’s
care (Sinha & Efron, 2005), underscore the importance of obtaining accurate information as to
the impact of diet on children’s challenging behaviour. There is enough research evidence to
suggest that the link between diet and behaviour should not in fact be dismissed, but rather
more thoroughly and specifically explored. The following chapter will expand on this, providing
a rationale for the investigation of the diet and behaviour connection in the current study; the





In order to provide context for the current study, the main points pertaining to its rationale
will be recapped briefly, before presenting the rationale itself. Readers are referred to the
corresponding chapter sections for further details, including the relevant references.
Challenging behaviours can vary in form and intensity, but are commonly characterised by
aggressive, destructive, oppositional/defiant, hyperactive, impulsive, or antisocial behaviours, or
a combination of such behaviours. In some cases the degree of impairment and symptomatology
meet criteria for a diagnosis of ADHD or a DBD. However, even in the absence of such a diagnosis,
challenging behaviour can manifest in a degree that is problematic for the child and/or caregivers,
leading those around them to seek treatment for these behaviours (see Chapter 1).
The prevalence of challenging behaviours is such that it is a concern for a large number of
parents, dominates psychiatric/psychological referrals, and is associated with significant costs to
society. Challenging behaviours persist without treatment and the risk of challenging behaviours
escalating to serious delinquency and crime during childhood, adolescence and adulthood, as
well as the wider negative impact on domains such as education, employment and relationship
quality, make effective treatments imperative (see Chapter 1).
More research is needed to draw conclusions regarding the place of medications for treating
behavioural symptoms in children with an ASD. However, there is compelling evidence-based
support for both the safety and efficacy of stimulant medications in the treatment of ADHD and
related symptoms, as well as the place for additional medications in the treatment of ADHD and
the DBDs. However, medication is not without concerns and controversies. Not only are alternate
well-supported treatments desirable to maximise therapeutic impact, they may be necessitated
by the ineffectiveness of medications to improve symptoms that continue to impair the child’s
functioning, or by the unwillingness of the child and/or parents to utilise psychopharmacological
interventions due to side effects or for ethical/moral reasons. Furthermore, depending on the
type and intensity of challenging behaviour, medication may not be considered an appropriate
treatment strategy for some children (see Chapter 2).
Behavioural interventions have been extensively studied and their efficacy has been repeatedly
demonstrated for challenging behaviours. BPT is one of the most widely employed behavioural
interventions to address challenging behaviour regardless of diagnosis. BPT is the largest and
most well researched intervention for noncompliant children and is the only empirically supported
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psychosocial treatment for ADHD and ODD/CD. BPT offers many advantages over medication,
including no physical side-effects, the ability to cover a wider range of symptoms, and continuity
of effectiveness, however, positive outcomes are of modest magnitude and improvement is unlikely
to be seen in all children (see Chapter 2).
One way of attempting to overcome the limitations of both pharmacological and BPT
interventions has been to offer them in combination. Combining BPT with medication has been
shown to provide optimal treatment for ADHD and ODD/CD, which is not surprising given
that poor parenting is one of the more robust predictors of negative long-term outcomes in
children with challenging behaviour. Furthermore, psychosocial interventions promote prosocial
behaviour, may allow for a lower dose of stimulant medication, and may limit the prescription
of polypharmaceutical treatment. However, the short-comings of medication and the modest
improvement seen with BPT, along with the the failure of these treatments to normalise all
symptoms, even when pharmacological and BPT interventions are combined, often leads parents
explore other treatments that are not afforded empirical support (see Chapter 2).
Although there are multiple alternative therapies that parents may attempt, as outlined in
Chapter 3, there is evidence that diet is one of the most common form of alternative treatments
used by parents. As noted, parental belief in the important role diet plays in their child’s
behaviour, and the number of parents implementing dietary interventions with their children,
along with the inconsistencies in the literature regarding the diet-behaviour link, underscore the
importance of researching the impact of diet on children’s behaviour. This literature will now be
presented in more detail as it forms an important basis for the rationale of the current study.
In an Australian pilot study to ascertain beliefs held by parents, teachers, medical professionals
and allied health professionals about the causal factors of ADHD, “Sensitivity or allergies to
certain foods” was identified multiple times (Dryer et al., 2006). These authors then conducted
a larger study whereby a similar demographic of participants rated their beliefs about the causes
of ADHD and its characteristics from the list of factors identified in the pilot study. The mean
rating given by parents, teachers, and medical and allied health professionals, indicated they
believed sensitivity or allergies to certain foods to be an important causal factor of ADHD.
Consistent with this belief, parents frequently attempt dietary manipulation, in conjunction
with, or in place of, standard treatment approaches, to improve their child’s behaviour. In a study
of families of 5–17 year olds with ADHD 68% of 75 families who completed the survey reported
current or past use of CAM. Of the 23 different therapies reported, the most common was modified
diet (33 families), followed by vitamins and/or minerals (16 families) and dietary supplements
(12 families). Families reported using CAM to minimise symptoms (40 families), adding to the
benefit of conventional treatment (30 families), and avoiding side effects (29 families) (Sinha &
Efron, 2005). Preliminary information suggests that parents of children without ADHD also
search for alternative treatments to address their child’s challenging behaviour (see Chapter 3).
In a study conducted by Bussing, Koro-Ljungberg, Williamson, Gary, and Wilson Garvan
(2006), caregivers of 266 children at high risk for ADHD were surveyed on their “self-care”
strategies. These included behaviour modification, “coping”, i.e., techniques used by parents,
such as change in approach and expectations of their child, to help them cope, diet, over the
counter (OTC) medication use, and religious practices. In line with other research, diet was
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frequently used, with 67% having eliminated sugar, caffeine, additives or dyes, “changing diet”,
or adding food items or health food products. This contrasted with 99% having tried behaviour
modification at some point. Perceived helpfulness of diet strategies had an average rating of 1.35
out of 2.00. This contrasts with a perceived helpfulness rating of 1.65 for behaviour modification.
Parents were more likely to have tried diet if their child met criteria for ADHD and for co-morbid
ODD/CD than if they did not meet criteria.
Finally, Concannon and Tang (2005) found that 37% of their sample of 278 parents of children
identified as having ADHD had used an elimination diet. This contrasted with 42% having tried
behaviour modification and 82% trialling medication (66% of whom were still taking medication).
Of those who trialled diet, 45% reported the elimination diet helpful. This study suggests that
similar numbers of people had tried behaviour modification and diet. Furthermore, assuming
that medication was effective for those who continued to take it, proportionally, one third of the
number of people benefiting from stimulant medication reportedly benefited from diet.
The findings of these studies highlight the importance of providing parents with accurate
information as to the effectiveness and efficacy of alternative treatments in general and of
dietary intervention in particular. This is especially important given that many parents will
use alternative treatments but will often not mention them to medical practitioners unless
specifically asked (Concannon & Tang, 2005). This, in turn, demonstrates the importance of
conducting research to obtain accurate information regarding the effectiveness and efficacy of
dietary interventions. As concluded in Chapter 3, despite a vast literature on the impact of diet
on children’s behaviour, including multiple studies demonstrating behavioural improvements
with dietary modification, the overall quality of this literature is poor and no consensus has been
reached within the research community.
The current study, which investigated the relationship between diet and behaviour, was
designed to address some of the methodological issues that currently prevent this consensus from
being reached. These are discussed briefly, in turn, below, followed by a statement of the overall
objective and the hypotheses for the present study.
4.2 Rationale
As noted in Chapter 3, researchers have been asking two separate questions: (1) Does an
elimination diet decrease behaviour problems? and (2) Does a single ingestion of a single food
constituent (e.g., food colourings, or, more specifically, tartrazine) cause measurable behavioural
reactions? The capacity of current research to draw firm conclusions about the relationship
between behaviour and diet has been impeded by presupposing that these two questions are
synonymous. However, these questions need to be addressed separately and in order. Exploring
which factors may be associated with worsening behaviour needs to be preceded by establishing
that diet itself can actually contribute to behaviour problems. Thus any study should begin with
the implementation of an elimination diet followed by the reintroduction of foods.
In order to ascertain whether an elimination diet can improve behaviour, an appropriate diet
needs to be selected. As discussed in Chapter 3, multiple types of diets have been used to assess
the diet-behaviour connections: single incremented food exclusion diets, whereby one or two foods,
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often of little nutritional importance, are eliminated (e.g., a single food additive/all artificial food
colours); empirical diets, where specific foods commonly associated with behavioural symptoms
are eliminated (e.g., the FD, the SED); and oligoantigenic diets which contain only a select few
foods.
As there are no firm conclusions as to which foods should be excluded to alleviate behavioural
symptoms, a broad diet that excludes a variety potentially provoking foods is necessary. Whilst
an oligoantigenic excludes a broader variety of foods than an empirical diet, and therefore further
minimises the chance of including a provoking food in the test diet, it is also difficult to implement
and maintain and requires a high level of supervision and support. An empirical diet, on the other
hand, allows a broader variety of foods, thereby contributing to ease of implementation, whilst
removing the most commonly suspected foods from the child’s diet. The SED (see Section 3.4.5)
represents an empirical diet that excludes a wide variety of foods that Swain (1988) found to be
commonly associated with behavioural and physical symptoms. The SED expands on the original
FD, using more up-to-date information on the salicylate content of foods and taking into account
clinical findings from the RPAH pertaining to the impact of food on symptoms. The removal of
foods and their reintroduction (challenge) in a systematic way maximises the chance of capturing
potential change associated with reported problematic food substances, whilst ensuring that the
diet is manageable for children and families. Although the SED is restrictive to begin with, the
procedure aims to capture change as quickly as possible and then reintroduce of broad groups of
foods as soon as symptoms have been alleviated. Swain et al. (1985) reports that a suitable diet
can almost always be devised in 3 months, thus minimising the disruption of family life.
Investigation of the SED is also important because, as well being used by the RPAH here
in Australia, the SED is available publicly through the FIN as the “FAILSAFE” diet, allowing
parents to access the diet without professional support. The finding that parents may not inform
the medical professionals involved in their child’s care of changes to their child’s diet, likely
because medical practitioners may not afford dietary factors as important in the causal factors
of their child’s challenging behaviour (Sinha & Efron, 2005), raises concerns. When children are
placed on restricted diets without professional supervision they may be at risk nutritionally.
Furthermore, as discussed in Chapter 1, research clearly demonstrates that parents of children
with challenging behaviour and/or special needs have high stress levels, which, in turn, has
a negative impact on the parent-child relationship and parenting behaviours, decreasing child
compliance and further increasing parental stress. Placing a child on a restrictive diet means
having to buy and prepare different meals and snacks, as well as having to prevent the child
from eating non-allowed foods. Given that this adds to the work load of these parents, it is
conceivable that dietary internventions may increase parental stress, therefore perpetuating
this cycle; potentially, the more work the diet requires, the greater the parental stress. Thus,
a risk-benefit analysis needs to be considered; not only is it important to establish whether
diet itself improves the child’s behaviour, but also to consider the impact of diet on parents’
psychological functioning.
The SED was therefore chosen for the current study for both theoretical and practical reasons;
the SED covers the broad groups of foods proposed to impact on children’s behaviour, whilst
still being relatively easy to implement given the large variety of permitted foods. Full lists of
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allowed and non-allowed foods are provided, along with recipes and meal ideas, and substitutes
for favourite food items and foods for special occasions are also provided.
Having established an appropriate diet for investigation the decision has to be made as to
which behaviours to measure. The most commonly used behavioural measure in the diet literature
(for both screening and evaluation purposes) is the APTQ single hyperkinesis score (see Table A.9
and Table A.10 in Appendix A). However, as discussed in Section 3.4.1, research suggests that
hyperactivity is not a prerequisite for behavioural improvement with diet. Furthermore, the most
salient change reported is decreased irritability, with secondary effects on restlessness and sleep
disturbance (Rowe, 1988). This means that using the APTQ, and therefore selecting participants
on the basis of hyperactivity, does not necessarily capture a sample of likely responders. Likewise,
using the APTQ to measure change is unlikely to capture change reportedly accompanying
diet (see Section 3.4.4). Unlike the APTQ, which focuses on hyperactivity and comprises items
sensitive to drug challenges (Conners, 1972, 1973), the RBRI was designed specifically for use
in studies examining the relationship between diet and behaviour. The RBRI comprises four
subscales: (1) Irritability/Antisocial, (2) Inattention, (3) Restlessness, and (4) Disturbed Sleep.
The RBRI has been constructed to overcome the problematic design, content and response format
of the APTQ by using items that capture behaviours that reportedly respond to diet, as well as
avoiding the potential bias of presenting behavioural questions expressed entirely in negative
nomenclature (see Rowe & Rowe, 1997 for a discussion of these issues). Thus, an evaluation of
the available measures indicates that the RBRI is the most appropriate measure for investigating
the relationship between diet and behaviour. Accordingly, in the current study, the RBRI was
used to determine “clinically significant behaviour problems” both for participant selection and
as an outcome measure. The RBRI is normed on children with average or above average IQ;
thus, the present study was limited to children with average or above average IQ.
Because response to diet has been shown to be individual and idiosyncratic, consideration
should also given to: (1) when outcome measures should be taken, to ensure any potential
changes are indeed captured by outcome measures; (2) the length of the washout period to ensure
that a true symptom free baseline is obtained, against which the impact of challenges can be
measured; (3) the length of challenges to ascertain potential reactions; and (4) data analysis so
that potential individual differences can be detected as well as group differences. These issues
are discussed in turn below.
The literature does not suggest a clearly defined time period for which the diet should be
undertaken in order to see improvements. In fact, to the contrary, research indicates that this time
period can vary considerably. Following the consumption of a provoking food or food substance,
symptoms may continue for anywhere between a few hours and 3.5 weeks, depending on the
dose and the child (see Chapter 3). This suggests that outcome measures taken at predefined
time periods during the diet phase, independent of the child, may not capture potential change.
Conversely, allowing the individual child to determine his or her response to the diet would
limit the chance of missing potential responders. The standard protocol for the SED takes this
consideration into account, continuing the diet until the child has had “five consecutive symptom
free days”. Parents record the child’s symptoms daily at the time each meal and snack is eaten.
The length of the symptom free period also allows for the known normal fluctuations in behaviour
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that may be inaccurately attributed to changes in diet if outcomes measures are taken at a single
and/or discrete time (Rowe, 1995).
Relatedly, it is important to consider when outcome measures should be taken following the
reintroduction or challenge of particular foods or food substances. Research has documented
the onset of effect anywhere from 2–24 hours. Once again, using predefined time periods may
mean that the measurement period falls before or after reactions have occurred. The SED open
challenge phase avoids this by requiring children to eat set amounts of foods containing the
challenge substance each day for five consecutive days or until parents report a reaction. Parents
continually monitor behaviour, noting any changes. Not only does this maximise the chance that
the outcome measure will capture any reactions, it also allows for measurement of a realistic time
period over which a normal amount of the food/food substance is consumed. Once provoking
foods/food substances have been identified, the SED proceeds to the DBPC challenge phase
outlined in Section 3.4.5. Rowe (1996) recommends that this sequence be used when investigating
the impact of diet on behaviour; following an elimination diet, an open food challenge protocol
should be used in the first instance and then results confirmed under DBPC conditions.
A review of the research consistently reveals a diet effect for some participants, even if this
is not a large effect when examining the sample as a whole. This highlights the importance
of collecting data in such a way that both group and individual analyses can be completed to
limit the chance of missing individual responders; diet is not anticipated to improve behaviour
for all individuals in the current study, however the literature suggests that it will affect some
individuals.
The final issue pertaining to outcome measurement is who should evaluate symptoms.
Research by Rowe and Rowe (1997) illustrated the importance of obtaining ratings from multiple
sources and contexts. Although this is the ideal, it cannot always be obtained for practical
reasons. It is therefore important to consider the accuracy of parent measures alone. Despite
claims to the contrary, parents have been shown to be sensitive to variations in behaviour and
are reliable and sensitive to changes in diet; parent’s observations have been reproduced using
double-blind methodology and objective assessments (Rowe & Rowe, 1994; C. M. Carter et al.,
1993). The decision was therefore made to only obtain data from parents.
A further design issue pertains to what change should be assessed against. With the exception
of two studies which compared the effects of diet and medication (Williams, Cram, Tausig, &
Webster, 1978; Schmidt et al., 1997), all research has compared diet to no treatment or to a
placebo diet (see Table A.7 in Appendix A for details). A placebo is a common method against
which treatments are assessed, and a double-blind randomised controlled trial “is accepted as
the gold standard and thus above scrutiny as a potential source of systematic error” (Kaptchuk,
2001, p. 541). However, the large amount of freely accessible information on the SED means
that parents are likely to either know which foods are allowed and which foods are not, or be
able to establish such information with ease. It is therefore unlikely that this approach could
maintain blind status throughout the investigation.
Furthermore, this design may not provide a realistic picture of the contribution diet makes
to children’s behaviour in everyday life. Given the number of children whose parent/s seek
treatment for challenging behaviour, and the number of children who have undertaken various
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interventions, it seem unlikely that children who are placed on the diet have received no previous
intervention. Additionally, it is unlikely that families who modify their child’s diet consider diet
as an option in isolation; they are more likely to choose dietary modification in addition to current
treatment than instead of current treatment (Sinha & Efron, 2005). It is therefore important
to assess both the relative and combined impact of diet and well-established treatments on
children’s behaviour. Along with treatments that are superior to pill or psychotherapy placebo,
well-established treatments are also defined as those that are superior to other treatments of
the equivalent to an already established treatment (Chambless et al., 1998). The decision was
therefore made to compare the SED to a well-established treatment, namely BPT.
Only two studies investigating the relative and combined impact of diet and an alternative
treatment on behaviour were found in the literature; both involved diet and stimulant medication.
Schmidt et al. (1997) examined the impact of an oligoantigenic diet and methylphenidate on
49 children with hyperactive/disruptive behaviour disorder. More children responded to the
medication (44%) than the diet (24%). The authors reported the same amount of positive
changes in behaviour in those who received both treatments.
Williams et al. (1978) conducted a double-blind challenge study of AFCs and medication
with 26 hyperactive children aged 5–12 known to be responsive to stimulant medication. They
found that, whilst the response to medication was superior, a combination of diet and medication
was superior to either interevention in isolation.
Given the finding that it irritability, restlessness, and disturbed sleep are the behaviours that
improve with diet, not necessarily hyperactivty, selecting children who are responsive to stimulant
medication is unlikely to be representation of the impact of diet on children’s behaviour. When
comparing children’s response diet to previous medication response, Hindle and Priest (1978)
demonstrated that excellent response to medication did not consistently predict an “Excellent”
response or non-responsiveness to diet. It is therefore unclear whether there is a relationship
between a child’s response to diet and their response to medication.
Despite BPT being the preferred treatment for general behaviour problems, classifiable
DBDs, and an important component of treatment for children with ADHD, no studies could be
found examining diet and BPT. Given that, even when improvement is seen, neither BPT nor
medication in isolation has been found to normalise behaviour, it is unlikely that diet alone will
do so. Along with the established increased benefit of combining pharmacological and behavioural
interventions, the improved benefits of diet in combination with another established treatment
(medication) suggests that it is important to investigate the additive effective of diet on BPT and
vice-a-versa. The current study therefore also set out to investigate the combined relationship of
BPT and diet.
4.3 Aim and hypotheses
The aim in the present study was to explore the relative and combined impact of the SED
(dietary intervention) and a BPT intervention (behavioural intervention) on children’s behaviour
problems.
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The current literature indicates that BPT and SED can be effective in improving behaviour,
however no research was found comparing the effectiveness of these interventions. Thus, the
comparison of BPT and SED was exploratory and no predictions of superiority were made.
As current research indicates that BPT and medication in combination are more effective
than either intervention alone it was hypothesised that, regardless of the order of treatment, the
combination of interventions would produce the greatest improvements.
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Chapter 5
Evidence for the effectiveness of the
Behaviour Parent Training program
5.1 Introduction
As discussed in Chapter 4, the aim of this dissertation was to explore the relative and
combined impact of the SED and a BPT intervention on children’s behaviour problems. An
evaluation of the main BPT programs utilised with children with challenging behaviour (see
Section 2.3.2) was examined to determine an appropriate program with which to compare the
effects of the SED. No one program stood out as the most appropriate for the present study;
Defiant Children (Barkley, 1997) specifically targets ADHD, and therefore didn’t capture the
population in the present study; The HNC program (McMahon & Forehand, 2003) is not designed
for group administration; Triple P (Sanders, 1999) requires training the researcher did not have,
and was unable to obtain in a timely manner for the study, and Signposts (Hudson et al., 2003)
was designed for children with an intellectual disability, an exclusion criterion for the present
study. Given that the techniques within these parenting programs are similar, and that they
are all used clinically, it was decided to develop a tailored program that drew from all of the
aforementioned programs. The decision was therefore made to evaluate this newly devised BPT
program to ensure that the program resulted in behavioural improvements.
The predominant influence, in terms of format and presentation of information, for the current
program was Hudson et al. (2003), with adaptation of examples for relevance with typically
developing children. All techniques used in the current program are evidence-based and most are
used in several of the aforementioned programs as these programs all draw from the same research
base. Module 1 of the current program explores potential reasons for difficult behaviour, the
influence of the family, the effects of triggers and consequences on behaviour, and the purposes
of behaviour; these techniques are presented across all of the aforementioned programs. Module
2 focuses on promoting good behaviour by paying attention to the child, with the techniques
of attending to the child when they are playing appropriately, paying attention to compliance,
giving effective instructions, and ignoring drawn predominately from McMahon and Forehand
(2003); these techniques are also taught by Hudson et al. (2003) and Sanders (1999). Module 3
focused on additional ways to increase appropriate behaviour as well as reducing inappropriate
behaviour. All programs mentioned above discussed using tangible rewards, reward charts and
“money” and point systems, as well as removal of priviledges. Information drawn from the general
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literature, which is also provided in all of the aforementioned programs, was used to present
procedures for these strategies, as well as response cost and time-out; Barkley (1997) provided a
thorough description of techniques for Module 3. Module 4 examined ways to maintain good
behaviour, including rules, discussed in Hudson et al. (2003) and Sanders (1999), managing
behaviour problems outside the home, discussed in depth by Barkley (1997), and managing
behaviour problems in the future, addressed by Barkley (1997), Sanders (1999) and Hudson
et al. (2003). In each case, techniques presented in each program were examined in their own
right in the context of the relevant literature, as well as being considered as part of each whole
program. This allowed the current program to reflect the format and presentation of effective
BPT programs and employ evidence-based strategies to bring about behaviour change.
The aim of the study in this chapter was therefore to pilot the current BPT program which was
designed to address behaviour difficulties in children aged 4–12 with average (or above) IQ. This
program will be used in the main study of this dissertation (see Chapter 6). It was hypothesised
that the current BPT program would result in an increase in appropriate behaviours and a
decrease in inappropriate behaviours on the RBRI. It was also hypothesised that improvements
on the RBRI would be reflected by improvements on additional behavioural questionnaires and
in specific behaviours parents chose to target for change. Furthermore, information and feedback
was sought with regards to procedural matters including length and frequency of sessions; quality
and quantity of information presented in each session; presentation of written information; and
data collection. The examination of procedural matters was exploratory.
5.2 Methodology
5.2.1 Participants and settings
Participants were eligible for inclusion if they met all of the following criteria: (1) aged
between 4 years, 0 months and 11 years, 9 months at the commencement of the study; (2) IQ
≥ 85; and (3) score at or above the 85th percentile on the RBRI: 20-item Parent Form (see
Section 5.2.3). Participants with a diagnosis of ADHD, CD, ODD, DBDNOS, High Functioning
Autism (HFA) and/or Asperger’s Disorder could be included, whilst those with a diagnosis of
Autism (or other Pervasive Developmental Disorders) and Learning Disabilities (as a primary
diagnosis) were excluded from the sample.
Participants were recruited though the Royal Melbourne Institute of Technology (RMIT)
Psychology Clinic, paediatricians, and through local advertisements. Participants were recruited
in May 2005 for Group 1, in July and August 2005 for Group 2, and in September 2005 for
Group 3. The first session for Group 1 was conducted at the end of May 2005. The sessions for
Group 2 were conducted in August and September 2005 and those for Group 3 from October to
November, 2005.
The intervention took place at the RMIT Psychology Clinic (Bundoora Campus) in Melbourne,
Australia. The option was made available to attend sessions at the Royal Children’s Hospital in
Melbourne, however all participants chose RMIT as an acceptable meeting place.
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5.2.2 Procedure
The study was approved by the RMIT Human Research Ethics Committee and informed
consent was obtained from parents (see Appendix B).
Participants were initially screened to ensure they were not receiving medication or on a
restricted diet of any kind. Parents of eligible participants completed the RBRI and, if an IQ
test had not been administered in the past two years, participants undertook the six-subtest
short form of the Standford-Binet Intelligence Scale: Forth Edition (SB: IV) (see Section 5.2.3)
Those with an RBRI Total Score at or above the 85th percentile and who achieved at IQ at or
above 85 were accepted into the study. Parents completed baseline questionnaire measures (see
Section 5.2.3) prior to commencing the intervention.
Intervention
Parents attended four consecutive weekly group sessions 1 conducted in the Psychology Clinic
at RMIT University Bundoora Campus, Melbourne, followed by two weekly individual telephone
consultations. Group sessions ran for two hours and the two telephone consultations allowed 20
minutes per consultation.
The details of the skills taught in each session of the behaviour program are outlined in
Table 5.1.
Table 5.1
Theoretical content of the BPT program group sessions
Session no Session Content
1 Reasons for difficult behaviour
The role of the family
The effects of triggers and consequences on behaviour
The purposes of behaviour
2 Ignoring
Paying attention to your child
Giving effective instructions
3 Increasing appropriate behaviour:
Tangible rewards, reward charts, “money” and point systems
Reducing inappropriate behaviour:
Removal of privileges, response cost and time-out
4 Rules
Managing behaviour problems outside the home
Managing behaviour problems in the future
Summary and review
Parents were given a booklet containing the relevant information for each session, as well as
a workbook (see Appendix C) in Session 1, in which they were asked to complete session tasks
and homework for the entire program. The program utilised verbal and visual presentation of
information, written practice of theoretical concepts, and participation in role-plays to enhance
1These sessions were initially scheduled to be fortnightly, however feedback following an unsuccessful first
attempt to run the program led to them being scheduled weekly; See Section 5.4.1
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practical skills. Parents were asked to put into place the major concepts taught for homework,
and report back to the group the following session. Parents actively participated in sessions,
providing answers to the researcher’s questions, examples of the concepts from their own lives,
and their experiences with implementing various procedures taught in the program.
Parents were provided with a written summary following the program’s completion (see




1. The RBRI: 20-item Parent Form (Rowe & Rowe, 1997) (see Appendix D) was used
to ensure that all participants involved in the study had clinically significant behaviour
problems. This questionnaire asks parents to mark their child’s typical behaviour on
a bipolar five point rating scale with extremes from positive verses negative behaviour
anchoring each end. There are four subscales measuring attentive-inattentive, restless-
settled, irritable/antisocial-compliant and sleep. Analysis of psychometric properties and
Australian norms obtained for teachers from 33, 433 children age 4.5–16 years across five
age cohorts, and from parents on 16,569 across the same age cohorts, indicate excellent
item discriminations and scale reliabilities for both teacher and parent ratings (Rowe &
Rowe, 1997).
2. The Stanford-Binet: Forth Edition (SB:IV) was used to estimate participants’ IQ where
this information was unavailable to the researcher as only those with IQ at or above 85
were included on the study. This version includes six of the subtests from the standard
edition of the SB: IV (Sattler, 2002). This six-subtest short form was found to correlate
highly with the Composite Score (r = .96) in a group of low-achieving students (Prewett,
1992, cited in Sattler, 2002).
Background information
1. The 29-item Background Questionnaire written by the RPAH Allergy Unit (accessed in
2004) was used to gather background information regarding participants’ development,




1. Target Behaviours: Parents, in consultation with the researcher, selected two target
behaviours to record on a daily basis, as well as Compliance to parental instructions, during
a specific time period (e.g., 6–8pm). Prior to beginning any intervention, parents constructed
a Goal Achievement Scale (GAS) (Hudson, 1998) for each of the three behaviours. Baseline
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rates of behaviour after intervention represents 0% improvement, while 100% improvement is
that level of change in behaviour that parents believe will have a significant impact on them
and their child (this is not the same as clinical or statistical change). A post-intervention
rate is then expressed as a percentage success ranging from zero (no improvement) to
100% (total success). The GAS therefore provides a post-intervention measure of behaviour
change and social validity.
Pre- and post-questionnaire child measures
1. The RBRI: 20-item Parent Form was used to measure behavioural change following the
intervention, with the screening measure for each participant serving as the baseline (see
above)
Secondary outcome measures
Pre- and post-questionnaire child measures
1. The Child Behaviour Checklist (CBCL); was used to measure participants’ internalising
and externalising problems. The version for children aged 1.5–5 years (Achenbach &
Rescorla, 2000) comprises 100 questions measured on a likert scale from 0 (not true) to
2 (very true or often true). The version for children aged 6–18 years (Achenbach, 2001)
comprises 113 questions measured on the same likert scale from 0 (not true) to 2 (very
true or often true). This scale is widely used to evaluate children’s behaviour and has
good reliability and validity. The CBCL is commonly used in interventions with children
to capture changes across a wide variety of psychological problems, including anxiety,
hyperactivity and somatic complaints.
2. The Conners’ Parent Rating Scale Revised (L) - (Long Version) (CPRS) (Conners, 2002)
was used to obtain a measure of child psychopathology and problem behaviour. This scale
comprises 80 questions and asks parents to rate their child’s behaviour and symptoms on
a likert scale of 0 (not true at all) to 3 (very much true) over the last month. The time
period instruction was adapted to reflect a shorter time period when appropriate. This
measure shows adequate to good reliability and adequate validity (Sattler, 2002). This
measure is a standard assessment measure for programs designed to address children’s
behaviour difficulties and specifically assesses disruptive behaviours.
3. The Home Situations Questionnaire (HSQ) (Barkley, 1987) asks parent to rate both the
existence (Yes / No) and severity (1 = mild; 9 = severe) of their child’s compliance in various
situations. Psychometric properties are not reported, however this scale has been shown
to be sensitive to stimulant drug effects, to discriminate behaviour-problem children from
normal children, and to be sensitive to the effects of a parent training program (Barkley,
1987). The Home Situations Questionnaire is a commonly used method of assessing the
generalisation of any effects from parent training; i.e., the impact the skills taught in the
program have had on the child’s every day life.
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4. The Children’s Sleep-Wake Scale (CSWS) (LeBourgeois & Harsh, 2004) was used to assess
partcipants’ sleep difficulties. The scale is designed for children aged 2–12 years and
comprises 26 items on a 6-point Likert scale from Never to Always and four questions
relating to number of minutes children delay bedtime, take to become alert in the morning
and sleep latency. Parents rate each item’s applicability over the past month; however due
to the nature of the interventions in this study, parents rated their child’s sleep behaviour
over the previous two weeks. This scale has adequate psychometric properties (LeBourgeois
& Harsh, 2004).
5. The Social Skills Rating System (SSRS) (Gresham & Elliot, 1990) provided information
on participants’ social skills in a range of areas and tasks. Items are rated in terms of
frequency (0 = never; 2 = very often) and importance (0 = not important; 2 = critical).
The Preschool Form (ages 3–5) comprises 49 items and The Elementary Form (prepatory
to grade 6) comprises 55 items. Research has demonstrated the adequacy of the reliability
and validity of this measure (e.g., Flanagan, Alfonso, Primavera, Povall, & Higgins, 1996).
This measure was used to assess any changes in social interactions both within the family
and outside the home environment. This assessment of generalisation is important as an
intervention must be able to make broad changes in the child’s situation to be considered
effective.
Pre- and post-questionnaire parent measures
1. The Depression, Anxiety, Stress Scale (DASS) (Lovibond & Lovibond, 1995) was used to
assess parental depression, anxiety and stress levels. This 42-item scale asks parents to
rate how applicable various statements (e.g., I feel sad and depressed) are to them on a
scale from 0–3. This measure has satisfactory psychometric properties (Antony, Bieling,
Cox, Enns, & Swinson, 1998). The Depression-Anxiety Stress Scale is commonly used in
behaviour programs to assess the impact of parent training on parents themselves.
5.2.4 Program evaluation
The BPT program was designed in accordance with the Context, Input, Process, Product
(CIPP) model of evaluation (Matthews & Hudson, 2001) to allow for the evaluation of the BPT
program itself. To fulfil the requirements of the CIPP model’s Context evaluation, ethically,
culturally, and developmentally appropriate program objectives were written for each module of
the BPT program (see Appendix E). The objectives for the current program were technically
adequate as they were expressed in terms of the learner (i.e., the parent), that is, specified who
the behaviour pertained to; provided precise descriptions of behaviour the parent was to learn
or undertake; specified the conditions under which the behaviour was to be performed; and a
standard or criterion for performance of the behaviour was identified (Matthews & Hudson, 2001).
Support for BPT is well established and multiple programs have demonstrated effectiveness
(see Kalb & Loeber, 2003; McGoey et al., 2002; Maughan et al., 2005; Brookman-Frazee et
al., 2006; Brestan & Eyberg, 1998; Maughan et al., 2005; Chronis et al., 2004, for reviews);
a thorough review of this literature, including both the theoretical support for, and practical
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application of, existing BPT programs (Hudson et al., 2003; Barkley, 1997; McMahon & Forehand,
2003; Sanders, 1999), allowed the reseracher to select empirically supported components for the
current program. Strategies used in the current program were both appropriate for the group
of parents the BPT program targeted and have been demonstrated to be acceptable to parents
(e.g., McMahon, Tiedemann, Forehand, & Griest, 1984; Webster-Stratton, 1989). The current
BPT program therefore satisfied Input evaluation. Information pertaining to Process evaluation
and Product evaluation is presented in Section 5.4.6.
Parent satisfaction of each intervention was measured using a questionnaire based on that
used for Signposts (Department of Human Services, 2003). The questionnaire comprises 20
questions rated on a 5-point likert scale from “Strongly Disagree” to “Strongly Agree”, six
yes/no questions and six open-ended questions to assess the overall program. In addition, five/six
questions rated on the same likert scale and two yes/no questions are also presented for each of
the four modules that comprise the BPT program/telephone consultations (see Appendix L).
5.3 Design
The following analyses were carried out according to a pre-established analysis plan.
5.3.1 Analysis of primary outcomes
Target Behaviours
Daily Compliance data was to be collected for all participants throughout both interventions.
Parents selected two 2-hour periods during which data were collected; these remained the same
each day. Data were analysed using clinical analysis of change. The formula suggested by
Blanchard and Schwarz (1988) was used to determine clinical change:
average baseline− average intervention
average baseline
× 100
This formula was also adapted to account for an increase in the target behaviour:
average intervention− average baseline
average intervention
× 100
According to Blanchard and Schwarz (1988) a behaviour change between baseline and
intervention of 50% or more meets the requirements for clinical significance.
Because an acceptable level of 60–80% compliance exists in the literature (Forehand, 1977),
those participants reaching this goal, was examined.
Parents were asked to choose up to two additional behaviours that were relevant for their child;
parents defined one specific behaviour they wanted to increase and one specific behaviour they
wanted to decrease. These additional behaviours were analysed using Blanchard and Schwarz
(1988) clinical change criteria.
Social validity was examined using the GAS (Hudson, 1998) to determine the level of success
achieved for each participant on the Target Behaviours following the BPT program. Following
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the collection of Baseline data, which represented 0% improvement, a target goal for each
behaviour was set; this target was deemed 100% improvement. The researcher assisted parents
to select behaviours and set goals to ensure these were realistic and developmentally appropriate;
for example, 100% improvement did not necessarily mean total elimination of a problematic
behaviour, but rather the level of improvement that parents thought would make a difference
to their lives. At the end of the intervention, the change in each behaviour was expressed as
a percentage of success ranging from 0% (baseline rate of behaviour) to 100% (target rate of
behaviour) using the following calculations, whereby baseline was defined as the average of all
baseline data and obtained rate of behaviour was defined as the average of the data points over
the last five days of the intervention phase:
For behaviours parents wanted to decrease:
baseline rate of behaviour − obtained rate of behaviour
baseline rate of behaviour − target rate of behaviour × 100
For behaviours parents wanted to increase:
obtained rate of behaviour − baseline rate of behaviour
target rate of behaviour − baseline rate of behaviour × 100
Questionnaire measures
Individual child questionnaire results for the RBRI, CPRS, CBCL, HSQ, CSWS, and the
SSRS, as well as the parent measure, the DASS, were examined and any changes described.
Statistical analyses were not completed due to the small number of participants.
5.3.2 Analysis of secondary outcomes
As with the questionnaire measures from the primary outcome, individual questionnaire
results were examined and any changes described. Statistical analyses were not completed due
to the small number of participants.
5.4 Results
This section outlines the protocol deviations and sample characteristics before presenting the
results for the primary and secondary outcomes.
5.4.1 Protocol deviations
As noted in Section 5.2.2 above, parents were initially scheduled to attend sessions fortnightly.
The parents of four participants completed the first fortnightly session as Group 1. The parents of
two participants were unable to attend session 2 so this session was rescheduled to the following
week with the consent of the remaining two parents. However, parents of three participants
cancelled this session as well. One of these parents subsequently withdrew from the study and
the parents of the other two participants withdrew due to their own poor health. Group 1 was
therefore cancelled until such time as more parent-child dyads could be recruited.
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Parent/s of six participants, including two participants from Group 1, commenced Group 2.
Feedback from the parents who had commenced in Group 1 and a few of the newly recruited
participants indicated that conducting sessions fortnightly was problematic; sessions were therefore
carried out over four consecutive weeks. The parents of participants who had attended the first
session in Group 1 did not repeat the first session in Group 2; one of these parents subsequently
withdrew from the study due to a death in the family and the other was unable to continue with
Group 2 due to work commitments. Two participants completed in Group 2.
A third group was then run which comprised the parents of four participants, including the
parent who had commenced both Group 1 and Group 2, who attended the first session for a
second time, as there had been a considerable lapse in time since the commencement of Group 2,
and completed the pre-questionnaire measures again. All four participants completed in Group 3.
A summary of participant completion across groups is presented in Table 5.2.
Table 5.2
Parent-child dyads participation
Participant Group 1 Status Group 2 Status Group 3 Status
1 Started → → Withdrew
2 Started Withdrew
3 Started Withdrew








a Excluded from analysis (see Section 5.4.2).
Baseline measures for the Target Behaviours were conducted in the first week of the program
for participants 1 and 2 as per other similar interventions. However, it was decided that this was
problematic as some strategies to improve behaviour were taught in the first session so a baseline
was carried out in the week prior to commencing the intervention for the remaining participants.
5.4.2 Sample characteristics for participants commencing and completing
the BPT intervention
A total of 11 participants commenced the study (mean age 8 years); four females (mean age
7 years, 3 months) and seven males (mean age 8 years, 3 months). Five participants completed
the study and were therefore included in the analyses (mean age 7 years, 5 months), with one
female (aged 5 years) and four males (mean age 8 years, 2 months) forming the analysis group.
The mean age of those who commenced the intervention was slightly higher than those who
completed the intervention, and a higher proportion of females commenced the intervention than
completed the intervention.
None of the participants had a DSM-IV:TR (APA, 2000) diagnosis at the commencement of
the intervention, however one participant in the analysis group received a diagnosis of “Language
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Disorder” during the study; the data from this participant were included in the analysis.
During the intervention one participant’s father reported that his child had a health condition
that required medical treatment. This was unknown to the researcher until the intervention
had commenced. This participant’s treatment reportedly resulted in an obvious and severe
deterioration in behaviour and the father expressed concern that he would therefore be unable to
both comfortably implement some of the techniques in the program or to ascertain whether any
improvement had taken place as a result of the BPT. Thus, data from this participant were not
included in the analyses.
Given the small number of participants completing the analyses, statistical tests to assess
differences between “commencers” and “completers” were not conducted.
5.4.3 Analysis of primary outcomes
Rowe Behaviour Rating Inventory
Pre- and post-intervention RBRI Total and subscale T scores for each participant are presented
in Table 5.3. Consistent overall improvement can be seen for all participants. RBRI Total scores
fell in the Clinical range prior to the BPT program for all participants; with the exception of
Participant 7, whose Total score fell on the Clinical cutoff, all participants scored in the Normal
range following the BPT program. With the exception of Participant 4’s Disturbed Sleep subscale
score and Participant 7’s Irritable/Antisocial subscale score, all subscale scores for all partcipants
falling were in the Normal range following the BPT program.
Table 5.3
Phases 1 and 2 RBRI T scores for BPT evaluation group
Participant
Subscale Phase 4 7 8 10 11
Irritable/Antisocial 1 69.5 67.2 76.1 78.3 50.7
2 47.9 62.1 43.2 50.7 51.3
Inattentive 1 48.6 63.5 76.3 66.2 73.2
2 39.9 55.7 40.4 54.5 52.2
Restless 1 51.9 58.4 67.9 60.7 63.8
2 35.8 58.4 45.7 42.2 33.0
Disturbed Sleep 1 79.5 58.4 42.8 65.8 83.8
2 63.6 48.0 42.8 58.1 42.7
Total 1 67.1 67.4 77.5 68.7 77.1
2 45.3 60.7 41.1 51.1 46.9
Note. RBRI = Rowe Behaviour Rating Inventory; BPT = Behaviour Parent Training program; T scores at or
above 60.7 fall in the Clinical range
5.4.4 Analysis of secondary outcomes
Overall, consistent with the findings from the primary outcome measure, participants’ scores
on the secondary outcomes improved following the intervention.
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Conners’ Parent Rating Scale - Revised (Long version)
Pre- and post-intervention CPRS T scores for each participant (see Table G.1 in Appendix G)
are described, with the relevant disruptive behaviour subscales2 presented in Table 5.4. A score
between 56 and 60 is considered to be Borderline, however, to maintain consistency across
measures, scores above 60 were considered to be “Clinical”; the further divisions within the
Clinical range provided on the CPRS are provided in the Table note.
Table 5.4
CPRS pre- and post-intervention scores (Total and selected subscales)a
Participant
Scale Phase 4 7 8 10 11
Oppositional 1 63c 86e 73e 85e 78e
2 69d 44 59b 52 59b
Hyperactivity 1 66d 72e 48 70e 70e
2 53 46 45 49 51
ADHD Index 1 65c 78e 51 67d 70e
2 62b 56 43 48 67d
Global Index:
Total 1 57b 74e 54 80e 81e
2 54 44 46 49 55
DSM-IV:
Total 1 65c 74e 49 70e 70e
2 59b 46 45 48 62c
Note. CPRS = Conners Parent Rating Scale.
a See appendix Table G.1 in Appendix G for all subscales.
b Slightly Atypical (Borderline, should raise concern: 56–60).
c Mildly Atypical (Possible significant problem: 61–65).
d Moderately Atypical (Indicates significant problem: 66–70).
e Markedly Atypical (Indicates significant problem: > 70).
Overall, improvement was seen on the CPRS for all participants, including on the disruptive
behaviour related subscales; the specific latter improvements will not be described for individual
participants as they are evident in Table 5.4.
Examination of the 14 subscales for each participant (see Table G.1 in Appendix G) shows
the overall improvement on the CPRS. Following the BPT, 5 of the 6 subscales in the Clinical
range for Participant 4 changed; 1 worsened and 4 improved, although 1 of these remained in
the Clinical range. All scores improved for Participant 7; none of the 12 subscales in the Clinical
range prior to the intervention remained in the Clinical range after the BPT. Twelve of the 14
subscales improved for Participant 8, with both scales in the Clinical range prior to the BPT
falling in the Normal range after the BPT. After treatment, all subscale scores improved for
Participant 10; only 1 of the 13 subscales in the Clinical range prior to treatment remained in
the Clinical range after the BPT. Finally, all scores improved for Participant 11, with 7 of the
12 subscales classified as Clinical prior to the BPT falling in the Normal range following the
intervention.
2i.e., those subscales representing behaviours proposed to improve with diet.
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Child Behaviour Checklist
All pre- and post-intervention CBCL T scores for each participant (see Table G.2 and
Table G.3 in Appendix G) are described, with the Totals and relevant disruptive behaviour
subscales presented in Tables 5.5 and 5.6 in turn. Once again, to maintain consistency across
measures, a T score > 60 was classified as “Clinical”(i.e., falling in the Clinical range), whilst a
T score ≤ 60 was classified as “Normal”.
Table 5.5
CBCL pre- and post-intervention scores for Participants 4 and 7 (ages 1.5-5)(Total and selected
subscales)a
Participant
Scale Phase 4 7
Total 1 65 72
2 58 40
Internal 1 61 66
2 55 41
External 1 76 89
2 64 40
Affective Problems 1 56 56
2 56 50
Attention-deficit/Hyperactivity Problems 1 71 76
2 54 52
Oppositional Defiant Problems 1 73 80
2 64 50
Aggressive Behaviour 1 77 93
2 64 50
Note. CBCL = Child Behavior Checklist. Participant 8 excluded from analysis as they unintentionally completed
an earlier version of the CBCL. The manual could not be obtained and therefore the questionaire couldn’t be
scored.
a See Table G.2 in Appendix G for all subscales.
Examining the subscales for each participants shows overall improvements on the CBCL.
Examination of the Total score and 14 subscales scores for each participant (see Table G.2 and
Table G.3 in Appendix G) shows the overall improvement on the CBCL. Prior to the BPT,
the CBCL Total score and all eight subscale scores fell in the Clinical range for Participant 4;
the scores for 6 of the subscales remained in the Clinical range following the BPT intervention.
Similarly, Participant 7’s Total and 10 subscale scores fell in the Clinical range prior to the
intervention; however, all scores for this participant fell in the Normal range following the BPT
program. The Total score and all subscale scores for Participants 10 and 11 fell in the Clinical
range prior to the BPT program; all scores improved following the BPT program, however, 9
scores (including the Total) and 8 scores (including the Total) remained in the Clinical range
after the intervention for Participants 10 and 11, respectively.
Participant 8 excluded from analysis as they unintentionally completed an earlier version of
the CBCL. The manual could not be obtained and therefore the questionnaire couldn’t be scored.
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Table 5.6
CBCL pre- and post-intervention scores for Participants 10 and 11 (ages 6-18) (Total and selected
subscales)a
Participant
Scale Phase 10 11
Total 1 81 74
2 65 64
Internal 1 80 72
2 66 65
External 1 83 73
2 68 64
Rule-Breaking Behaviour 1 78 70
2 67 67
Aggressive Behaviour 1 97 76
2 67 62
Note. CBCL = Child Behavior Checklist.
a See Table G.3 in Appendix G for all subscales.
Home Situations Questionnaire
The HSQ provided a measure of generalisation of behavioural improvements in every day
common situations. Two subscale scores are provided: (1) Total number of problem situations,
out of a possible 16; and (2) Severity rating for each problem situation, scores from 1 (mild)
to 9 (severe). Both the Total score and the Mean Severity rating were examined pre- and
post-intervention for the HSQ. Raw scores are presented in Table 5.7.
Table 5.7
Pre- and post-intervention HSQ Total Scores and Mean Severity ratings.
Participant Total Score Mean Severity
Phase 1 Phase 2 Phase 1 Phase 2
4 12 11 3.8 2.4
7 10 7 5.7 2.3
8 10 5 3.7 3.6
10 15 10 4.7 4.5
11 3 5 6.3 4.0
Note. HSQ = Home Situations Questionaire.
Participants 7, 8, and 10, and, to a lesser extent, 4 exhibited problematic behaviour in
less situations following the intervention and the mean severity of these problems lessened for
Participants 4 and 7, and, to a lesser extent, 8 and 10. Although the number of problematic
situations increased for Participant 11, the severity of his problems decreased considerably.
Children’s Sleep Wake Scale
The classification of participant’s scores as “Above Average”, “Average” and “Below Average”
prior to and following the intervention was examined. These classifications are presented in
Table 5.8.




Subscale Phase 4 a 7 8 10 11
Going to bed 1 - Av. Av. Below Av. Above Av.
2 Av. Av. Above Av. Av. Above Av.
Falling asleep 1 - Av. Above Av. Below Av. Above Av.
2 Av. Av. Above Av. Av. Above Av.
Maintaining sleep 1 - Above Av. Av. Below Av. Above Av.
2 Below Av. Above Av. Av. Av. Above Av.
Returning to sleep 1 - Below Av. Av. Below Av. Above Av.
2 Av. Av. Av. Av. Above Av.
Returning to 1 - Av. Av. Below Av. Above Av.
wakefullness 2 Av. Above Av. Above Av. Av. Above Av.
Total 1 - Av. Av. Below Av. Above Av.
2 Av. Above Av. Above Av. Av. Above Av.
Note. CSWS = Childrens Sleep Wake Scale; Av. = Average.
a Phase 1 data missing.
Data were not able to be examined for Participant 4 as no Baseline data were completed.
Overall, sleep scores improved following the intervention. Returning to sleep was the only
score that fell Below Average at Baseline for Participant 7 and his post-intervention score fell in
the Average range. Similarly, Participant 10’s scores improved from the Below Average into the
Average range on both the Total and subscale scores. Participant 8’s scores fell in the Average
range at Baseline, however all scores improved following the intervention, with three of the five
scores, including the Total score, falling in the “Above Average” range. Finally, Participant 11’s
scores fell in the Above Average range prior to and following the intervention.
Social Skills Rating System
The classification of the Social Skills Total and subscale scores were examined pre- and
post-intervention along with the Social Skills Total Standard Score (SS).Scores falling within the
range expected of a child the same sex and in the same age range are classified as “Average”,
whilst scores falling below this range are classified as “Fewer” as children exhibit fewer skills than
children of the same sex and in the same age range. A Standard Score of 86–114 on the Social
Skills Total falls within the Average range; standard scores are not provided for the subscales,
however classification is provided with different score ranges for girls/boys and ages ≤ 4 years,
11 months or > 5 years, 0 months.
The Social Skills Total Standard Score is presented in Table 5.9. The classifications of each
subscales are presented in Table 5.10
Participant 4’s scores improved with the intervention, with the Total and all subscale scores
falling in the Average range following the intervention. Participant 7’s scores for Cooperation
and Self-control improved with the intervention, however, his Responsibility score worsened.
The latter explains why his Social Skills Total SS remained the same following the intervention.





Subscale Phase 4 7 8 10 11
Cooperation 1 Average Fewer Fewer Fewer Average
2 Average Average Average Average Average
Assertiveness 1 Average Average Fewer Fewer Fewer
2 Average Average Average Fewer Average
Responsibility 1 Fewer Average Fewer Fewer Average
2 Average Fewer Average Fewer Average
Self-control 1 Fewer Fewer Fewer Fewer Fewer
2 Average Average Fewer Average Fewer
Note. SSRS = Social Skills Rating System.
Table 5.10
Social Skills Total Standard Score and classification
Participant
Subscale 4 7 8 10 11
1 SS 84 96 62 47 75
Class. Fewer Average Fewer Fewer Fewer
2 SS 103 96 88 82 93
Class. Average Average Average Fewer Average
Note. SS = Standard Score; Class. = Classification.
his Self-control subscale score remained in the “Fewer” range following the intervention. Similarly,
despite improvements in scores on the Social Skills Total and each of the subscales, Participant
10’s scores for Social Skills Total and the Assertiveness and Responsibility subscales remained
in the Clinical range. His Social Skills Total Score showed a clear improvement, however it fell
slightly below the cutoff for the Average range following the intervention. His raw score of 10 for
the Responsibility subscale fell just below the Average range (11–16), having improved from 2 at
Baseline. Participant 11 improved on Assertiveness and overall, however his Self-control subscale
score remained in the “Fewer” range despite increasing from 2 to 7 following the intervention;
the Normal range is 9–16.
Depression, Anxiety, Stress Scale
The DASS measures parent depression, anxiety and stress; participants in this section
therefore refers to the parent of the specified participant. Classification of scores on the DASS
differs between the subscales; a table indicating the classifications corresponding to the raw scores
for the DASS Total and subscale scores are therefore presented in Table 5.11. This is followed by
pre- and post-intervention DASS Total and subscale scores for each participant, presented in
Table 5.12 which demonstrated consistent overall improvement for all participants.
The classification of pre- and post-intervention DASS Total and subscale scores was examined.
Scores are classified as “Normal” or varying levels in the “Clinical” range: Mild, Moderate,
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Table 5.11
DASS Total and subscale classification scores
Classification
Subscale Normal Mild Moderate Severe Extremely Severe
Depression 0–7 8–12 13–20 22–30 31+
Anxiety 0–4 5–7 8–14 15–21 22+
Stress 0–12 14–17 18–25 26–33 34+
Total 0–25 26–34 35–59 60–78 79+
Note. DASS = Depression, Anxiety, Stress Scale.
Table 5.12
Phases 1 and 2 DASS scores for BPT evaluation group
Participant
Subscale Phase 4 7 8 10 11
Depression 1 14 12 17 41 50.7
2 13 4 0 10 51.3
Anxiety 1 4 4 5 33 73.2
2 2 2 0 6 52.2
Stress 1 8 3 8 36 63.8
2 2 2 0 2 33.0
Total 1 26 19 30 110 77.1
2 18 8 0 18 46.9
Note. DASS = Depression, Anxiety, Stress Scale; BPT = Behaviour Parent Training program.
Severe, Extremely Severe. Mothers have been given the same participants number as their child.
DASS Total scores fell in the Clinical range prior to the BPT program for all participants; with
the exception of Participant 7, whose Total score fell on the Clinical cutoff. All participants
scored in the Normal range following the BPT program for the DASS Total score. Prior to
the intervention, the Total score and the Depression, Anxiety, and Stress subscale scores all
fell within the Mild range for Mother 8 and in the Extremely Severe range for Mother 10; all
scores for both mothers fell in the Normal range following the intervention, with the exception
of the Anxiety subscale score for Mother 10 which fell in the Mild range. This decrease was
still considerable, with the score falling from above the 99th percentile to the 80th percentile
(scores at or below the 78th percentile fall in the Normal range). Mother 11’s scores fell in the
Moderate, Mild, Normal, and Mild ranges for the Depression, Anxiety, Stress, and and Total
scores, respectively, prior to the intervention; all scores fell within the Normal range following
the intervention. All scores for Mothers 4 and 7 fell within the Normal range both prior to and
following the intervention, with the exception of the Depression subscale in both instances; all
scores for all subscales fell within the Normal range following the intervention for both mothers.
Thus, overall, all DASS scores falling in the Clinical range prior to the BPT program decreased,
and, in all but one instance, were in the Normal range following the BPT program.
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5.4.5 Analysis of Target Behaviours
The target behaviours were chosen by parents during the first group session. Parents were
asked to select two behaviours in addition to compliance to record for a regular two hour period
(e.g., 6–8pm) daily throughout the program. As mentioned previously Section 5.4.1, Week 1
formed the baseline for Participants 1 and 2, whilst Week 0 formed the baseline for the remaining
three participants who are included in the analyses. Compliance was defined as following an
instruction the first time it was asked, without any negative response from the child (e.g., refusal,
arguing, complaining); the task was to be commenced within five seconds and completed within
a reasonable amount of time (based on the task requirements and the child’s skill level). The
additional behaviours chosen by parents are shown in Table 5.13, along with an addition or
subtraction sign to indicate whether parents desired to increase (+) the behaviour or decrease
(−) the behaviour, respectively.
Table 5.13
Clinical significance and clinical change for Compliance and selected Target Behaviours.
Participant Additional behaviours selected
Behaviour 1a Behaviour 2a
4 Eating meals (+) Getting dressed (+)
7 Playing well with siblings (+) Aggression (−)
8 Tantrums (−) Independent completion of tasks (+)
10 Speaking rudely (−) Homework completed (+)
11 Time spent reading (+) Fighting with siblings (−)
a Direction of desired improvement.
Improvements were noted for target behaviours. The percentage clinical change and im-
provement on the GAS are shown in Table 5.14. According to Blanchard and Schwarz (1988) a
behaviour change between baseline and intervention of 50% or more meets the requirements for
clinically significant change. GAS scores are expressed as the percentage of the target behaviour
reached, and are therefore measured against the goal of 100%.
As shown in Table 5.14, Participant 4 demonstrated clinically significant change for Compliance
but not for Eating Meals or Getting Dressed. Participant for did not reach the GAS goal for any
of the Target Behaviours.
Participant 7 reached clinically significant change for both Playing with Siblings and Aggres-
sion but not for Compliance, however the GAS goal was reached for compliance. Although a
GAS goal was not selected for Playing well with siblings, parents reported being satisfied with
the result and indicated that the improvement was more than what they had hoped for.
Change demonstrated by Participant 8 was clinically significant for Independent Completion
of Tasks, but not for Compliance or Tantrums. Likewise, the GAS target was only reached for
Compliance.
None of Participant 10’s Target Behaviours reached clinically significant change. Compliance
and Speaking Rudely showed substantial improvement following the intervention but Homework
Completed did not improve, and in fact, worsened. GAS scores for Compliance and Speaking
Rudely were within approximately 10% of the goal, however did not reach 100%.
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Table 5.14
Clinical significance and clinical change for Compliance and selected Target Behaviours.
Participant Target behaviour Clinical change (%) GAS (%)
4 Compliance 60a 50
Eating Meals 12 67
Getting dressed 32 53
7 Compliance 27 35
Playing well with siblings 80a b
Agression 62a 100
8 Compliance 31 70
Tantrums 16 15
Independent task completion 99a 100
10 Compliance 7 88
Speaking rudely -19 90
Homework completed 0 0
11 Compliance 25 100
Time spent reading 39 100
Fighting with siblings 75a 75
a Clinically significant change.
b 100% improvement was not selected by parents as they were unsure what to choose.
Lastly, Participant 11 demonstrated clinically significant change for Fighting with Siblings
but not for Compliance or Time Spent Reading. However, the latter two behaviours both reached




A detailed record of the researcher’s adherence to the program was taken for each of the
four modules of the current BPT program (see Appendix H). This record demonstrated that
all aspects of the program were adhered to and all sections of the program were presented in
the allocated time. All participants attended all sessions, with the exception of one parent who
missed the group session for one Module. This parent was provided with the handout for the
module and had a brief telephone consultation with the researcher to ensure she understood all
of the information; the parent completed all exercises in the module and the relevant homework
prior to the next session. All parents completed all session and homework exercises in the
program, and written parent feedback indicated that all parents were satisfied with the training
methods taught.
Product evaluation
Completion of the session and homework exercises, the latter of which parents provided
written evidence of having completed, demonstrated both parents’ knowledge of the principles
of the BPT program and their ability to implement the skills taught. Written parent feedback
indicated that all parents were satisfied with the parenting strategies taught; all parents selected
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“Agreed” or “Strongly agree” in response to “I approve of the parenting skills taught in this
program”. Furthermore, all parents indicated that they were able to understand the information
presented and that the strategies taught assisted them to improve their child’s behaviour. Finally,
parents reported that they would recommend the program to parents of children with difficult




As hypothesised, the findings from the pilot study indicate that the BPT was effective in
improving behaviour problems in children aged 4–11, as defined by the primary outcome measure,
the RBRI Total score. This finding was supported by improvements both in individual Target
Behaviours and on standardised questionnaire measures of behaviour, sleep, social skills and
parental psychopathology.
On the compliance measure, clinically significant change was only demonstrated for one
participant, however, with the exception of one participant whose Compliance improved by 35%,
Compliance improved by 50% or more for all participants. Clinically significant change was
demonstrated for 4 of the remaining 10 Targets Behaviours recorded by parents, and 7 of the
9 Target Behaviours for which percentage improvement could be calculated improved by more
than 50%. The improvements in targeted behaviours selected by parents is considered important
in demonstrating ecologically valid change as well as clinically important change (Kazdin, 1999).
The number of subscales that fell in the clinical range on the CPRS and the CBCL decreased
for all participants following the BPT program, with the exception of one subscale for one
participant on the CPRS. All participants showed improvement on at least one subscale of the
SSRS and all participants whose social skills were rated as “Fewer” than their same aged peers
overall improved following the BPT program. The three participants whose skills were rated as
“Fewer” than their same age peers on the cooperation subscale prior to the study were rated as
“Average” following the BPT program. Only one participant was rated as Below Average on the
Total of the CSWS and this participant’s score fell within the Average range following the BPT
program. Two participants whose scores fell in the Average range prior to the intervention scored
in the Above Average range following the BPT program. All six of the CSWS subscale scores
across participants that fell Below Average prior to the intervention fell within the Average range
following the BPT program. One CSWS subscale for one participant fell in the Below Average
range following the BPT, however no pre-intervention data were obtained. Finally, the total
number of problem situations on the HSQ decreased for all participants except one following the
BPT program; this participant showed a decrease in the mean severity score, as did all of the
other participants. Additionally, on the parent measure, parent DASS Total scores fell within
the Normal range following the intervention for all participants, and, with the exception of the
Anxiety subscale for one participant, all subscale scores for all participants also fell within the
Normal range.
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These findings are consistent with previous research demonstrating improvements in child
behaviour and parental psychopathology following a BPT program (see Kalb & Loeber, 2003;
McGoey et al., 2002; Maughan et al., 2005; Brookman-Frazee et al., 2006; Brestan & Eyberg,
1998; Chronis et al., 2004). As noted in Chapter 2, BPT programs have been shown to improve
conduct problems, ADHD behaviours, and general non-compliance in preschool and school age
children. The effectiveness of the current BPT program supports the premise that changing the
child’s environment can improve the child’s behaviour. Teaching parents to describe, target and
monitor their child’s behaviour, as well as understanding the purpose of their child’s behaviour
allowed them to manipulate antecedents and consequences to effect behaviour change.
Although the small sample size, along with the somewhat disruptive nature of the progression
of the sessions themselves, are limitations, the results demonstrate clear behavioural change that
is consistent across measures. There were a large number of drop-outs, however these occurred
for genuine health and family reasons rather than because of a problem with the program itself.
Feedback from parents indicated that parents were satisfied with the information provided in
the program, and the way this information was presented, was appropriate and manageable.
Some spelling and grammatical errors in programming materials were adjusted and the sessions
were changed from fortnightly to weekly for the main study following feedback from parents,
including those who dropped out of the program. The collection of baseline data was amended
to be completed prior to the first session of the BPT program.
5.5.2 Conclusions
Although limited by sample size, the findings of this study are consistent with previous
literature showing that BPT improves children’s challenging behaviour and demonstrates that the
current BPT program was effective in improving children’s behaviour. In this study, improvements
were seen in external behaviour problems, including compliance, rule-breaking behaviour, and
aggressive behaviour, and attention deficit and oppositional defiant problems. Additionally,
specific parent selected behaviours generally improved; changes were therefore ecologically valid
as well as clinically important. The results showed that parents could increase their behaviour
management skills in a group format and in a limited number of sessions, adding to the large
body of literature demonstrating efficacy for group parent training programs for disruptive
behaviour. Findings also indicated that the BPT program fulfilled the Context, Input, Process,
and Product components of the CIPP evaluation model (Matthews & Hudson, 2001). Most
importantly, the BPT program was an effective and appropriate intervention and therefore a
suitable program that could be compared with the SED in the main study of this dissertation;
this study is described in Chapter 6.
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Chapter 6
Methodology for main study
This chapter outlines the methodology for the main study of this dissertation. The method-
ology pertains to the collection of all data presented in subsequent chapters. The CONSORT
guidelines (Altman et al., 2001; Moher, Schulz, & Altman, 2001) for reporting were followed with
regards to content throughout this chapter.
6.1 Participants and settings
Children were eligible for inclusion in the study if they met all of the following criteria:
(1) aged between 4 years, 0 months and 11 years, 9 months at the commencement of the study;
(2) a total IQ score at or above 85; (3) score above the 85th percentile on the RBRI: 20-item
Parent Form; and (4) provided a medical certificate from the child’s regular medical practitioner
stating that there was no known medical reason for the child not to participate in the study (see
Appendix I). Children with severe or chronic asthma, breathing difficulties, angioedema and
anaphylaxis were excluded, as were children on medication for their behavioural difficulties.1
Children did not require a clinical diagnosis to enter the study, however those with a diagnosis
of ADHD, CD, ODD, DBDNOS, HFA and/or Asperger’s Disorder were included, whilst those
with a diagnosis of Autism (or other Pervasive Developmental Disorders) were excluded from the
sample. Children meeting all selection criteria were given a medical examination at the Royal
Children’s Hospital (RCH) by Dr Katherine Rowe (who has clinical and research experience with
children with food intolerance issues), to confirm their final acceptance into the study.
Participants were recruited through the Centre for Community Child Health at the RCH,
(Parkville, Melbourne), the RMIT University Psychology Clinic (Bundoora, Melbourne), local
advertisements and two seminars (one on the Mornington Peninsula and one in Gippsland, country
Victoria) given by Sue Dengate (who runs the Australian FIN) pertaining to the “Failsafe Diet”.
Eligible participants were recruited from February to November, 2006.
The interventions took place in multiple locations; RMIT University Psychology Clinic, a
location on the Mornington Peninsula, and a location in Gippsland, in Victoria, Australia.
1No parent was asked to take their child off medication in order to participate in the study. However, if parents
requested the chance to participate if their child was taken off their stimulant medication it was required that this
be done under the supervision of the paediatrician involved in the research, or their family General Practitioner if
a visit to the paediatrician was impractical due to living location or time restraints.
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6.2 Procedure
6.2.1 Ethics approval
The study was approved by both the RMIT Human Research Ethics Committee and the RCH
Melbourne Human Research Ethics Committee. Following ethics approval a number of stages
were involved in both recruitment and data collection. These stages are outlined in Figure 6.1.
6.2.2 Initial information and screening
Parents contacted the primary researcher, who ascertained whether children met inclusion
criteria (see Figure 6.1). Parents were initially screened using the RBRI, with participants scoring
at or abouve the 85th percentile accepted into the study. Informed consent was obtained prior to
further screening and a Medical Clearance Form was provided by the child’s General Practitioner
stating that there was no medical reason why the child should not participate in the study (see
Appendix I). If criteria for inclusion was met on the RBRI, and consent obtained, children were
given a brief IQ test using 6-subtest short form of the SB:IV 2. Eligible children then underwent
a medical screen conducted by Dr Rowe. At this stage children meeting all eligibility criteria
were invited to continue into the study.
6.2.3 Allocation of participants to groups
The initial selection of participants was convenience sampling, and the sample was then
selected using purposeful sampling (see Section 6.2.2) to determine appropriateness for the study.
Each participant was allocated a number (beginning at 1) as they were accepted into the study.
Stratified random sampling by age was then used to allocate participants to one of two
age blocks: (1) 48–75 months and (2) 76–111 months. As noted by Portney and Watkins
(2000), although this sampling method takes additional time, it can actually provide a more
representative sample than random sampling as there is no sampling error on the stratified
variable, thereby strengthening the research design. Given the previous research into diet and
behaviour modification (Chronis et al., 2004), it was anticipated that younger children would
respond more favourably to the interventions. This sampling method was used to remove age as
source of sampling error.
Participants were then randomly allocated to the two intervention groups (BPT or SED;
according to the number assigned to them upon acceptance into the study) using a random
number table (Portney & Watkins, 2000). This resulted in four blocks:
1. BPT plus SED (age 48–75 months)
2. BPT plus SED (ages 76–111 months)
3. SED plus BPT (age 48–75 months)
4. SED plus BPT (ages 76–111 months)
2Participants who had already had an IQ test completed within the past 2 years did not have to complete this







Complete initial screening measure (RBRI) 
Randomly allocate to BPT+SED or SED+BPT group
Complete Phase 2 Complete Phase 2
Return outcome measures for Phase 2 Return outcome measures for Phase 2
Complete remainder of screening protocol (IQ Test + Medical examination)






















Commence Phase 2 (BPT) Commence Phase 2 (SED)
Complete Phase 3 Complete Phase 3






Commence Phase 3 (SED) Commence Phase 3 (BPT)
Complete Phase 4
Return outcome measures for Phase 4






Return 6 month follow-up data
Return 12 month follow-up data
Return 3 month follow-up data
Return outcome measures for Phase 1
Figure 6.1. Participant flow from request for participation through to Phase 5 of the study.
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Sample size was determined by estimating the number of participant pairs needed to establish
a significant difference between treatments using the Sequential Clinical Trial (SCT) analysis (see
Section 6.4.1). More participants were accepted into the study than was expected to be required
for this analysis as it was anticipated that there would be a significant number of drop-outs.
6.2.4 Phase 1: Baseline
Participants collected diet and behavioural baseline data for a minimum for 4 days, with
the total number of days dependent on the number of days between entry to the study and the
commencement of the intervention. Due to the nature of the design (Multiple Baseline Across
Subjects Design (MBAS) the length of baseline varied between participants. In addition, baseline
questionnaire measures were completed during the baseline period.
Following Phase 1 participants completed either: (1) the BPT Program and then the SED,
whilst maintaining the strategies implemented during the BPT Program, or (2) the SED followed
by the BPT Program, whilst remaining on the SED.
6.2.5 Phase 2: First intervention
Behaviour Parent Training program
Participants in the BPT group attended four, weekly, two-hour group sessions, followed by
two, weekly, 20-minute telephone consultations conducted by the author. The content of the
BPT Program is outlined in Section 5.2.2 and is not repeated here.
Simplified Elimination Diet protocol
Children in the SED group were placed on the SED under the supervision of a qualified
dietician, Kyann Calvi. All participants had a single consultation with Kyann prior to com-
mencing the diet and were given the necessary verbal and written information to undertake
the SED. Parents were also given information regarding possible withdrawal symptoms during
the elimination diet and that they should contact the Melbourne dietician, Kyann Calvi, or Dr.
Rowe immediately if they have any concerns about their child. Children were required to take a
daily multi-vitamin whilst on the SED to ensure that their daily vitamin and mineral intake was
adequate regardless of what they ate.
As per standard RPAH protocol, children continued the diet until they had five consecutive
“symptom free” days, in which case the diet period ended. This symptom free period was
determined by the parent/s who kept daily diet diaries and rated their child’s behaviour daily
on a scale from 0–10, with 0 being no symptoms. A period of four to six weeks was allowed for
the SED. Parents had a second consultation with the dietician either when they had had five
consecutive symptom free days or at the end of the four-week period, whichever came first. If the
child was not deemed to be “symptom free” after four weeks the dietician reviewed the food and
symptom diary for compliance. If there had been deviations from the diet during the four weeks,
or if the dietician deemed it appropriate to trial gluten and dairy free in addition to the normal
food restrictions, the child continued on the SED for another two weeks. If the child had adhered
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to the SED strictly and the dietician did not consider it to be beneficial to further restrict the
diet the child was considered to have finished the diet phase. If the SED was not completed for a
period of four weeks, or if compliance to the diet was still an issue after six weeks, the child was
not deemed to have completed the diet phase for the purpose of the analyses.
6.2.6 Phase 3: Second intervention
Participants in the BPT group completed the SED whilst maintaining the behavioural
strategies learnt in the BPT Program. Conversely, participants in the SED group completed the
BPT program whilst maintaining the SED. The protocols for the BPT program and the SED
were the same as Phase 2 and will not be repeated.
6.2.7 Phase 4: Open challenges
Following the completion of Phase 3, parents had an third consultation with the dietician
who outlined the open challenge procedure in order to establish specific food constituents their
child reacted to and those that could be put back into their child’s diet. Salicylates, amines,
glutamates, and individual additives, were introduced separately in specified portions into their
diet, whilst parents noted any behavioural changes. Daily RBRIs were completed along with the
diet diary, in which parents were to record all food eaten, the challenge substance, and indicate
symptom severity at meal and snack time. Following the Challenge Phase, a fourth and final
dietetic consultation was provided to families in order to review findings and provide parents
with instructions on how to liberalise their child’s diet. This last dietetic session did not form
part of the research protocol.
6.2.8 Phase 5: Follow-up
Parents who had completed one or both interventions were contacted at 3-, 6- and 12-month
follow-up intervals. Parents were asked to record their child’s behaviour and food consumption
for a week and to repeat the primary and secondary outcome measures based on their child’s
behaviour over the previous week (see Section 6.3). Parents were also asked to complete an
additional qualitative questionnaire that examined their adherence to the interventions since
their last contact with the author and any reasons for not continuing the interventions with their
child (see Appendix J).
6.3 Measures
A number of measures were used, including screening measures, a background information
measure, and primary and secondary outcome measures. Readers are referred to the appropriate
section in Chapter 5 for details on those measures also used in the evaluation of the BPT program
as these are not repeated below.
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6.3.1 Screening measures
1. The RBRI: 20-item Parent Form (Rowe & Rowe, 1997) Total score was used to screen
participants for clinically significant behaviour problems (see Section 5.2.3).
2. The six-subtest short form of the SB:IV was used to estimate the child’s IQ (where this
information was unavailable to the researcher) (see Section 5.2.3).
6.3.2 Background information
The 29-item Background Questionnaire designed by the RPAH Allergy Unit was used to
gather background information about the child’s development, current functioning and family
(see Section 5.2.3).
6.3.3 Primary outcome
Status as “Clinical” (at or above the 85th percentile) or “Normal” on the RBRI Total score
was used as the primary outcome measure for both phases of the intervention.
6.3.4 Secondary outcomes
Pre- and Post-Child measures
1. The RBRI (Rowe & Rowe, 1997) subscale scores were used to provide more detailed
information on changes captured by the RBRI Total score (see Section 5.2.3).
2. The CPRS (Conners, 2002) was used to obtain a measure of child psychopathology and
problem behaviour (see Section 5.2.3).
3. The CBCL (Achenbach & Rescorla, 2000; Achenbach, 2001) was used to measure children’s
internalising and externalising problems (see Section 5.2.3).
4. The HSQ (Barkley, 1987) was used as a measure of generalisation of behaviour change
(see Section 5.2.3).
5. The SSRS (Gresham & Elliot, 1990) provided information on the child’s social skills in a
range of areas and tasks (see Section 5.2.3).
6. The CSWS (LeBourgeois & Harsh, 2004) was used to assess children’s sleep difficulties
(see Section 5.2.3).
Pre- and Post-Parent measures
The DASS (Lovibond & Lovibond, 1995) was used to assess parental depression, anxiety and
stress levels as it is known that these can negatively impact on children’s challenging behaviour.




1. Target Behaviours: Compliance and behaviour/s selected for change by parents were
recorded daily during Baseline and the behavioural intervention and twice weekly during
the dietary intervention (see Section 5.2.3).
2. Diet diary: Parents recorded everything their child ate, including the amounts, every
day during baseline and the dietary intervention and twice weekly during the behavioural
intervention.
6.3.5 Satisfaction measure
A Parent Satisfaction Questionnaire was designed to assess parent satisfaction with the BPT
intervention (see Section 5.2.4). A similar Parent Satisfaction Questionnaire was designed to
assess parent satisfaction with the SED. This questionnaire comprises 17 questions rated on a
5-point likert scale from “Strongly Disagree” to “Strongly Agree”, 1 yes/no question and six
open-ended questions to assess the overall program. In addition, fifteen questions rated on the
same likert scale are presented for the challenge procedure (see Appendix J).
6.4 Design
In accordance with the pre-established data analysis plan, data were analysed using both
a sequential clinical trial design for the primary outcome and non-parametric statistical tests
on questionnaire measures. Additionally, compliance and behaviours selected for change were
analysed. Each of these procedures is discussed separately below. All analyses were per protocol
analyses, whereby only data from participants who completed and returned the outcome measure
at the necessary time points were included in the analysis.
The data were analysed to determine the effectiveness of the SED relative to, and in
combination with, the BPT program on the premise that, in order to be an intervention worth
pursuing, the SED had to be shown to offer benefit beyond a standard effective behavioural
intervention.
6.4.1 Analysis of the primary outcome following Phase 2
Sequential clinical trial
A SCT design was used to compare the effectiveness of the dietary and behavioural inter-
ventions, using RBRI Total score (defined as Clinical/Normal) at the end of Phase 1 as the
outcome. This design was chosen as it allows for continuous analysis of data as they become
available. Results accumulate as each participant completes treatment, so that the experiment
can be stopped at the point at which the evidence is strong enough to determine a significant
difference. This allows a decision about treatment effectiveness to be made earlier than in a fixed
sample study, meaning fewer participants are needed to obtain valid statistical outcomes. This
was considered advantageous due to the concern that it would not be possible to obtain a large
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enough sample to achieve the necessary level of power to demonstrate a significant effect using
parametric statistical analyses. Furthermore, given that the diet requires significant changes to
families’ eating habits, it was considered important to safeguard against the potentially high
number of drop-outs, and, therefore, potentially inadequate participant numbers even if an
acceptable sample size was obtained at commencement.
Using the SCT approach, treatments were compared using a sequence of “little experiments”
with each pair (one from each treatment, i.e., diet and behaviour) representing a comparison. The
magnitude of the difference between the pair was calculated, and the result of each comparison
(i.e., which treatment is favoured) was plotted on a sequential chart, showing cumulative results
for all comparisons. Data points on the sequential chart were plotted according to treatment
preference. Treatment preference was defined on the basis of clinically meaningful differences
between the two treatments. This led to one of four outcomes: (1) Both treatments were equally
successful; (2) Neither treatment was successful; (3) Treatment 1 was preferred over Treatment
2; or (4) Treatment 2 was preferred over Treatment 1.
The former two outcomes were considered ties and are dropped from the analysis, whilst the
latter two outcomes provided one piece of evidence in favour of either Treatment 1 or Treatment
2.
After each treatment pair was plotted, consideration was given to all the pairs completed
thus far and one of three decisions was made to: (1) Stop and reject the null hypothesis that
there was no difference between the treatments, and give preference to one treatment; (2) Stop
and accept the null hypothesis that the treatments were not different; or (3) Continue to collect
data because the accumulated data were currently insufficient to draw a conclusion.
The decision to continue or stop the trial once preferences had been plotted was determined
using a closed sequential plan developed by Armitage (1975), which is presented in Figure 6.2 :
This plan was chosen because it has an acceptable level of power and a realistic number of
untied pairs (n = 19) in terms of the anticipated number of participants to enter and complete
the study. As noted above, participants complete the treatments until enough untied pairs are
entered to make an outcome decision.
It can be seen from Figure 6.2 that the number of untied pairs are presented on the X axis,
and the preference on the Y axis. The upper boundary represents Phase 1’s superiority, and the
lower boundary Phase 2’s superiority. If the upper boundary is crossed Phase 1 is considered
superior. If the lower boundary is crossed Phase 2 is considered superior. If the middle boundary
is crossed there is no preference and the two treatments are considered equivalent.
This plan was chosen over the alternative Bross plan because the latter is based on one-tailed
tests and, given that a preconceived judgement of treatment effects has not been made, the
current analyses employed two-tailed tests. Because the sample was selected on the basis of
clinically significant behaviour problems, it was anticipated that the assumption of normality
was likely to be violated for the outcome measures. Furthermore, it was anticipated that the
study would have a small sample size. Therefore, it was decided that, sample size permitting,
non-parametric tests would be employed for all statistical analyses.
Fisher’s exact test was used to compare the proportion of participants classified in the Normal
versus Clinical range between treatment groups and the McNemar test was used to examine
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Figure 6.2. Closed sequential plan used in the Sequential Clinical Trial analysis. (Armitage, 1975).
Reproduced from (Portney & Watkins, 2000). Foundations of clinical research: Applications to
practice. second edition (p. 221) Copyright Pearson Education. Reprinted with permission of
Pearson Education, Inc., Upper Saddle River, New Jersey.
Note: U = Upper boundary; M = Middle boundary; L = Lower boundary.
differences in proportions within groups. The Mann-Whitney U test was used to examine between
group differences in standardised scores. These analyses are outlined in more detail below.
Clinical change
To examine clinically meaningful change (i.e., whether scores fell in the Normal/Clinical
range), the relative effects of the proportions of participants falling within the Normal/Clinical
range on the RBRI Total score at the end of Phase 2, for the SED and BPT groups, was calculated
using the Fisher’s exact test.
Statistical change
T scores for the RBRI Total scores were also examined to ascertain the magnitude of change.
The Mann-Whitney U test was carried out to determine both (1) whether there was a significant
difference between the RBRI Total score for the SED and BPT groups at the end of Phase 2,
and (2) whether there was a significant difference in the gain scores from Phase 1 (Baseline) to
Phase 2 for the SED group compared to the BPT group.
Effect sizes were calculated by examining the percentage of data points in the SED group
falling below the mean of the BPT group for both RBRI Total mean score and the RBRI Total
gain score. This method was adapted from that of Ma (2006) who used the median rather
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than the mean; the mean was considered more appropriate for the current study because some
behaviours that parents could select to target, are measured using yes/no responses (e.g., whether
a child brushed their teeth) or by counting the number of times the behaviour occurred (e.g.,
the number of times a child got out of bed before falling asleep). The mean takes every value
into account, whereas the median focuses on the value in the middle of the data set. It is
particularly important to take all data points into account given the known fluctuations in
children’s behaviour (Rowe, 1995).
6.4.2 Analysis of secondary outcomes following Phase 2
To examine the relative effects of the SED and BPT interventions in more depth, the secondary
outcomes were also analysed using the Fisher’s exact test to determine the relative proportion
of scores falling within the normal versus clinical range at the end of Phase 2. Similarly, to
further examine the magnitude of change, the Mann Whitney U test was used to determine both
(1) whether there was a significant difference between scores for the SED and BPT groups at the
end of Phase 2 on the secondary outcomes, and (2) whether there was a significant difference
in the gain scores from Phase 1 (Baseline) to Phase 2 for the SED group compared with the
behaviour group on the secondary outcomes.
Clinical change
The RBRI subscale scores provided a more in depth analysis of behaviour change captured
by the RBRI Total score.
Because the CPRS is the predominant outcome measure in both diet research in general,
and behavioural research into children with ADHD, it was of interest to examine whether any
changes in the RBRI were also reflected by the CPRS. Therefore, the CPRS Global Index: Total
and DSM-IV Total scores, along with the remaining subscale scores were also analysed.
The CBCL, another common behavioural rating scale was examined as the subscales of the
CBCL provide information pertaining to broader child psychopathology than that captured by
the RBRI or CPRS.
The CSWS was analysed to further examine changes in sleep. Because the CSWS only
provided raw scores (for which cutoffs differed with age and sex), scores within (or above) the
provided normal range were classified as “Average” and those below the normal range classified
as “Below Average”, indicating that the child scored below the normal range for a child of the
same age and sex.
Similarly, classification of raw subscale scores on the SSRS, which was used to examine the
impact of the interventions on social skills, were dependent on age and sex, with the exception
of the Total Social Skills Score. Score were therefore classified as “Average” (equivalent to
“Average” and “More” social skills) and “Below Average” (equivalent to “Less” social skills) for
this analysis.




T scores from the RBRI subscales, CPRS, and CBCL were also analysed to examine the
magnitude of change. No T scores were available for the remaining questionnaires; the standard
score from the SSRS Total Social Skills score, and the raw scores for the HSQ, DSQ, and the
Total DASS score were therefore analysed.
Effect sizes were calculated for the same questionnaires by examining the percentage of data
points in the SED group falling below the mean of the BPT group for both mean scores and
gain scores (see Section 6.4.1).
6.4.3 Analysis of the primary outcome following Phase 3
Change following Phase 3 was examined in two interdependent ways: (1) to ascertain whether
a combination of interventions was superior to either intervention in isolation (i.e., was there an
additive effect for either group); and, (2) if there was an additive effect, to examine whether one
combination of treatments was superior to the other.
Clinical change
To answer the first question, the proportions of participants falling within the Normal/Clinical
range on the RBRI Total score at Phase 2 was compared to the proportion at Phase 3 for each
group individually using the McNemar test. To answer the second question the Fisher’s exact
test was use to examine the relative proportion of participants scores falling in the normal and
clinical ranges at the end of Phase 3.
Statistical change
The RBRI Total T scores were also examined to ascertain the magnitude of change as per
Section 6.4.1 above. The Wilcoxon signed ranks test was used to examine any additive effects
from Phase 1 to Phase 2; the Mann-Whitney U test was used to examine: (1) Differences in the
RBRI Total score for the BPT+SED group compared to the SED+BPT groups at the end of
Phase 3; and (2) Whether there was a significant difference in the gain scores from Baseline to
Phase 3 between the BPT+SED and SED+BPT groups. (3) Differences between Phase 2 and
Phase 3 for each of the BPT+SED and SED+BPT groups independently
Effect sizes were calculated by examining the percentage of data points in the SED+BPT
group falling below the mean of the BPT+SED group at Phase 3 for both the RBRI Total mean
score and RBRI Total gain score, as well as the percentage of Phase 3 data points falling below
the Phase 2 mean for each group (see Section 6.4.1).
6.4.4 Analysis of secondary outcomes following Phase 3
The analyses of secondary outcome measures followed the same rationale as is presented in
Section 6.4.2 above; this will not be repeated here.
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Clinical change
The RBRI subscales, the CPRS, the CBCL, the CSWS, the SSRS, and the DASS were
examined as outlined in Section 6.4.2.
Statistical change
T scores from the RBRI subscales, the CPRS, the CBCL and the DASS, along with percentile
ranks for the Social Skills Total on the SSRS, were examined and effect sizes were calculated as
outlined in Section 6.4.2.
Effect sizes were calculated by examining the percentage of data points in the SED+BPT
group falling below the mean of the BPT+SED group at Phase 3 for both mean scores and gain
scores on each questionnaire, as well as the percentage of Phase 3 data points falling below the
Phase 2 mean for each group (see Section 6.4.1).
6.4.5 Analysis of Target Behaviours
Behavioural data were analysed in a similar way to that outlined in Section 5.3.1, however
this information is repeated here to provide clarity of information pertaining to the main study;
this section also includes necessary additional information. All participants were required to
collect data on Compliance (to parental instructions) throughout both interventions. Parents
selected two 2-hour periods during which data were collected; these remained the same each day.
During the BPT program parents collected Compliance data daily, whilst during the SED parents
collected Compliance data bi-weekly. This was done to minimise the burden of data collection on
parents and to ensure that the amount of data collected during both interventions was similar;
daily diet diaries were completed during the SED and bi-weekly diet diaries during the BPT
program. Data analysis was carried out in a number of ways: (1) Mean Compliance ratings
were examined for each group; (2) The average percentage improvement was calculated for each
group, along with clinical significance (clinical change) for individual participants; (3) Data were
graphed to allow for visual interpretation and individual effect sizes were calculated to allow
comparison across phases and between groups; and (4) The number of participants reaching the
desired goal of 80% Compliance was calculated.
The formula suggested by Blanchard and Schwartz (1988) was used to determine clinical
change:
average baseline− average intervention
average baseline
× 100
This formula was also adapted to account for an increase in the target behaviour:
average intervention− average baseline
average intervention
× 100
According to Blanchard and Schwarz (1988) a behaviour change between baseline and
intervention of 50% or more meets the requirements for clinical significance. Because a standard
for Clinical/Normal levels of compliance exists in the literature (Forehand, 1977), percentage
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improvement, that is the percentage of the goal of 60–80% compliance achieved, as well as the
number of participants reaching this goal, was also used as a measure of clinical significance.
Parents were asked to choose up to two additional behaviours that were relevant for their child.
Because both behaviours and desired outcomes therefore differed, these additional behaviours
were analysed in the following ways: (1) The average percentage improvement was calculated for
each group, along with clinical significance for individual participants; (2) Data were graphed to
allow for visual interpretation and individual effect sizes were calculated to allow comparison
across phases and between groups; and (3) Clinical significance was examined.
Social validity was examined using the GAS to determine the level of success achieved
for each participant on the Target Behaviours following the BPT program. Following the
collection of Baseline data (Phase 1), which represented 0% improvement, a target goal for each
behaviour was set; this target was deemed 100% improvement. The researcher assisted parents
to select behaviours and set goals to ensure these were realistic and developmentally appropriate;
for example, 100% improvement did not necessarily mean total elimination of a problematic
behaviour, but rather the level of improvement that parents thought would make a difference
to their lives. At the end of the intervention, the change in each behaviour was expressed as
a percentage of success ranging from 0% (baseline rate of behaviour) to 100% (target rate of
behaviour) using the following calculations, whereby baseline was defined as the average of all
baseline data and obtained rate of behaviour was defined as the average of the data points over
the last five days of the intervention phase:
For behaviours parents wanted to decrease:
baseline rate of behaviour − obtained rate of behaviour
baseline rate of behaviour − target rate of behaviour × 100
For behaviours parents wanted to increase:
obtained rate of behaviour − baseline rate of behaviour
target rate of behaviour − baseline rate of behaviour × 100
6.4.6 Multiple baseline across subjects design
In a MBAS design, a number of responses (i.e., behaviours) are measured over time and
concurrently for multiple participants to provide a baseline against which changes in the behaviour
can be evaluated. All data collected are graphed. Once a baseline has been established for
everyone, the participant(s) with the most stable baseline is selected for the first “cell”. The
experimental variable (i.e., treatment) is applied to this/these participant(s), whilst all other
participants remain on baseline, and changes are noted. Rather than reversing the change to
demonstrate experimental control, the experimental variable (treatment) is then applied to the
next participant(s) (who form(s) the second cell) whose behaviour has not changed with the
introduction of the treatment to the first participant(s). If the second participants behaviour
also changes with the introduction of the treatment, this adds to the evidence that the change
was indeed a response to the treatment rather than a coincidence. The variable is then applied
to another subject (forming a third cell) and so on (Baer, et al., 1968, cited in
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Cooper, Heron, & Heward, 1987). The advantage of this approach is that replication and
experimental control can be achieved without withdrawal of treatment (Portney & Watkins,
2000). A two-tier MBAS design (i.e., a design with two subjects) is considered to be a complete
design, in that it includes all of the elements necessary for experimental analysis and provides
strong support for the effectiveness of the experimental variable (treatment). However, a minimum
or 3–4 tiers is recommended (when applied considerations permit) as this provides an almost
completely convincing demonstration of experimental effect (Cooper, 1981, cited in Cooper et
al., 1987).
This study incorporated a multiple probe design in the context of a MBAS. This means that
participants did not complete behaviour measures daily throughout the entire baseline phase.
Instead, they completed consecutive daily measures (to determine baseline stability) and then
weekly probes throughout the baseline period, that is, record the daily Target Behaviours and
complete the RBRI once a week rather than continuing to collect data daily. This was done to
lessen the data collection requirements and to avoid satiation from continual data collection. This
is explained in more detail below. Weekly probes were also completed, following the completion
of intervention by earlier participants, until the last participant had completed treatment (Cooper
et al., 1987).
In the current study, two participants formed each cell of the MBAS design and Target
Behaviours (compliance and another behaviour selected by parents) and the RBRI was graphed
throughout. The Target Behaviours and the RBRI were used to determine stable behaviour and
behaviour change for the purposes of successively introducing the intervention.
All participants collected baseline data for an anticipated minimum of five days or until at
least one pair of participants in each group exhibited a stable baseline. The first two participants
from each intervention group (SED+BPT or BPT+SED) with a stable baseline (i.e., a level
response or a constant trend that moves in the opposite direction to that desired), formed the
first cell for each interventions MBAS sequence. Remaining participants then conducted weekly
probes. When behaviour change for both Target Behaviours moved in the desired direction for
both participants in cell 1 for two consecutive days, all remaining participants began to collect
daily behaviour data and the first two participants with a stable baseline formed the next cell
and began intervention, assuming that the behaviour of participants in cell 1 had continued
to remain stable. The remaining participants were placed back onto a weekly probe baseline
until both participants in cell 2 exhibited at least two consecutive data points that moved in the
desired direction. This was continued until all participants had been designated to a cell. Six
cells (12 participants) entered each group for the MBAS design (Cooper et al., 1987).
Given the nature of the MBAS design, participants had varying baseline lengths and different
initial behaviour levels. This was expected and did not compromise the design at all.
The first participant in each age block in the BPT+SED group was paired with the first
participant in the same age block in the SED+BPT group for the sequential clinical trial analyses




A comparison of the BPT and SED
groups at the end of Phase 2
7.1 Introduction
This chapter presents results examining the relative effect of the BPT program and the SED.
Following an explanation of participant flow, this chapter examines the sample upon which these
results are based. First, it was important to ensure that the BPT and SED groups upon which
conclusions were drawn were comparable at Baseline (Phase 1); this is necessary to allow for
meaningful comparisons following Phase 2. Second, completion of Phase 2 for analysis purposes
was defined as completing the intervention and returning the primary outcome measure; only
those participants doing so were included in the analyses. Similarities and differences between
those who commenced Phase 2 and those who completed Phase 2 were therefore examined. A
discussion of deviations from the protocol outlined in Chapter 6 follows.
The analyses examining the relative effect of the BPT program and the SED are then presented.
Results for the primary outcome, the RBRI Total score, are presented first, including sequential
clinical trial analyses, the classification of participant scores as Clinical/Normal to examine
clinically meaningful change, and analyses of standardised scores to examine the magnitude of
change. Secondary outcome analyses are then examined to assess change across a number of
additional behavioural domains not assessed by the primary outcome using both the classification
of participant scores as Clinical/Normal to examine clinically meaningful change, and analyses of
standardised scores to examine the magnitude of change. The chapter ends with a brief summary
and conclusions from the findings; findings are explored in detail in Chapter 13.
7.2 Participant flow
Figure 7.1 shows the flow of participants from intial request for participant through to the
end of Phase 2.
Of the initial 113 referrals 92 were boys and 21 were girls. Seventeen boys and 6 girls
commenced the BPT program and 25 boys and 7 girls commenced the SED. Of these 13 boys
and 6 girls completed the BPT program and returned the primary outcome measure and 9
boys and 5 girls completed the SED program and returned the primary outcome measure. The
completion rate for the participants in the SED and BPT groups is summarised in Table 7.1. As
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Figure 7.1. Participant flow from initial screening through to the end of Phase 2.
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some families had multiple children participating, the completion rate for children and families is
provided.
Table 7.1
Summary of participant completion for Phase 2
Children Families
No. No. (%) No. No.(%)
commenced completed commenced completed
BPT 23 19 (82.61) 20 16 (80.00)
SED 32 14 (43.75) 25 11 (44.00)
Note. BPT = Behavioural Parent Training; SED = Simplified Elimination Diet.
The drop out rate was far greater for the SED, with approximately twice as many participants
(and families) completing the BPT program compared to the SED. A significantly greater
proportion of participants in the BPT group completed Phase 2 compared to the SED group,
χ2(1, N = 55) = 8.419, p = .005. A greater proportion of the BPT group who completed Phase 2
went on to commence Phase 3, however this was not significant, χ2(1, N = 33) = 6.177, p = .24.
The impact of the drop-out rate on the sample upon which Phase 2 analyses were based
follows an examination of any differences between the BPT and SED groups prior to intervention.
7.3 Were participants who returned the Phase 2 primary outcome measure in
the BPT group different to those in the SED group prior to intervention?
Baseline (i.e. Phase 1) data for participants who returned the Phase 2 primary outcome in the
BPT group were compared to data for participants completing Phase 2 in the SED group. This
was done to establish whether the groups were comparable prior to intervention and, therefore,
to establish whether any differences in sample characteristics or level and type of behaviour
problems at commencement could account for any differences found between the two groups
following intervention.
7.3.1 Sample characteristics
Sample characteristics were analysed for the SED group relative to the BPT group. The
proportion of participant scores falling in the Normal/Clinical range were compared across the
groups using the Fisher’s exact test.
Table 7.2 shows participants’ age and diagnosis at entry to the study, as well as their sex.
Although the spread of ages differed slightly between the groups, the mean age was similar
across the BPT (M = 7.37, SD = 2.24) and SED (M = 7.50, SD = 1.83) groups, as were
proportions of children aged 7 and under and 8 and over (the initial planned split for “younger”
and “older” children). Likewise, the percentage of males in each group was similar. There were
no significant differences between the BPT and SED groups across age, U = 126.0, p = .796,
or sex, χ2(1, N = 33) = .006, p = 1.00, variables. The majority of children in both the BPT
and SED groups had no formal diagnosis, and there were no significant differences between
the groups in the proportion of children with and without a diagnosis, χ2(1, N = 33) = 0.11,
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Table 7.2
Child characteristics for participants who completed Phase 2 primary outcome measure
No. (%)
BPT SED
Agea 4 2 (10.53) 1 (7.14)
5 2 (10.53) 1 (7.14)
6 5 (26.32) 2 (14.29)
7 1 (5.26) 3 (21.43)
8 1 (5.26) 2 (14.29)
9 5 (26.32) 3 (21.43)
10 1 (5.26) 2 (14.29)
11 2 (10.53) 0 (0.00)
Sexa Male 13 (68.42) 9 (64.29)
Female 6 (31.58) 5 (35.71)
Diagnosisa ADHD 2 (11.76) 1 (8.33)
Aspergers 2 (11.76) 2 (16.67)
HF Autism 1 (5.88) 0 (0.00)
No diagnosis 12 (70.59) 9 (75.00)
Pregnancy/delivery problemsb Yes 7 (41.18) 6 (50.00)
Dev. In first yearc Not reaching milestones 4 (23.52) 0 (0.00)
Average 8 (47.05) 10 (83.33)
Advanced 4 (23.52) 1 (8.33)
Sibling in studya Yes 6 (31.58) 6 (42.86)
Note: BPT = Behaviour Parent Training program; SED = Simplified Elimination Diet; ADHD = Attention
Deficit/Hyperactivity Disorder; HF Autism = High Functioning Autism; Dev. = Development.
a n = 19 in BPT group; n = 14 in SED group.
b n = 15, data missing for 4 participants, including 1 unknown, in BPT group (n = 19); n = 12, data missing for
2 participants in SED group (n = 14).
c n = 16, data missing for 3 participants, including 1 unknown, in BPT group (n = 19); n = 11, data missing for
3 participants, including 1 unknown, in SED group (n = 14).
p = 1.00. There was also no significant difference between the groups in the proportion of
mothers who experienced pregnancy/delivery problems related to the participant’s birth, χ2(1,
N = 27) = 0.03 , p = 1.00. A larger proportion of participants in the SED group had a sibling in
the study, however this difference was not significant χ2(1, N = 33) = 0.44, p = .716. There
was no significant difference between the groups in the proportion of participants classified
as “average”/“above average” or “below average” developmentally in the first year of life χ2(1,
N = 27) = 3.23, p = .123.
Additional tabulated sample characteristics, including family characteristics, participant’s
health problems in the first two years of life, participants’ feeding habits/problems, and family
history of specific health problems, have been placed in Appendix M to enhance the readability
of this section. Only those differing significantly between groups are reported here.
For those who completed Phase 2, there was only one significant difference between the SED
and BPT groups on the proportion of symptoms proposed to be dietary related: a significantly
greater proportion of participants in the BPT group experienced abnormal behaviour in the first
two years of life χ2(1, N = 28) = 6.039.
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Table 7.3
Differences in proportions of Yes/No responses for Phase 2 “commencers” and “completers”:
Child characteristics
BPT SED
χ2 p χ2 p
Sex a,b 1.71 .539 2.79 .195
Diagnosis a,b 0.88 .557 0.17 1.00
Pregnancy/delivery problems c,d 1.02 .582 0.02 1.00
Development in first year e,f 3.52 .101 - -
Sibling in study a,b 1.71 .539 0.01 1.00
Note. BPT = Behaviour Parent Training program; SED = Simplified Elimination Diet.
a n = 23 for “commencers” in the BPT group; n = 19 for “completers” in the BPT group.
b n = 32 for “commencers” in the SED group; n = 14 for “completers” in the SED group.
c n = 19, data missing for 4 participants, including 1 unknown, for “commencers” in the BPT group (n = 23);
n = 15, data missing for 4 participants, including 1 unknown, for “completers” in the BPT group (n = 19).
d n = 29, data missing for 3 participants for “commencers” in the SED group (n = 32); n = 12, data missing for 2
participants for “completers” in the SED group (n = 14).
e n = 20, data missing for 3 participants, including 1 unknown, for “commencers” in the BPT group (n = 23);
n = 16, data missing for 3 participants, including 1 unknown, for “completers” in the BPT group (n = 19).
f n = 28, data missing for 4 participants, including 1 unknown, for “commencers” in the SED group (n = 32);
n = 11, data missing for 3 participants, including 1 unknown, for “completers” in the SED group (n = 14).
7.3.2 Primary and secondary outcomes
The primary outcome, the RBRI Total, was analysed to determine whether or not the BPT
and SED groups were comparable prior to any intervention; if the groups were not comparable
this would have limited the conclusions that could be drawn from any differences between the
groups after the intervention Phases (i.e. Phases 2 and 3) on the primary outcome.
By definition of the inclusion criteria for the study, which required RBRI Total scores for
all participants to be in the Clinical range, the BPT and SED groups were comparable on the
RBRI Total scores at Phase 1. Fisher’s exact tests revealed no significant differences between the
BPT and SED groups in the proportion of participants falling in the Normal/Clinical range for
any of the RBRI subscales (see Table N.1 in Appendix N). Mann-Whitney U tests revealed no
significant differences in T scores for the RBRI Total score or any of the RBRI subscale scores
(see Table N.2 in Appendix N).
The BPT and SED groups were also comparable on the secondary outcome measures, both in
terms of the proportion of participants falling in the Normal/Clinical range and in T scores. This
was done to ensure consistency between the RBRI and the secondary outcome measures. Results
have been placed in Appendix N to enhance readability of this chapter and only significant results
are reported here. Consistent with findings pertaining to the primary outcome, there were no
signigicant differences between the BPT and SED groups on the CPRS Totals and subscales
(see Tables N.3 and N.4 in Appendix N), the SSRS (see Table N.9 in Appendix N), the CSWS
(see Table N.10 in Appendix N), the HSQ (see Table N.11 in Appendix N). There was also no
significant difference between the BPT (M = 31.44, SD = 10.35) and SED groups (M = 30.27,
SD = 15.81) on the DSQ (U = 87.5, p = .980).
The BPT and SED groups were comparable on the CBCL Total and the CBCL Internalising
and Externalising subscales, with no significant differences in the proportion of participants
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classified as Normal/Clinical (see Table N.6 in Appendix N) or in mean T scores (see Table N.7
in Appendix N). The only CBCL subscale on which there was a significant difference between
the BPT and SED groups in the classification of participants as Normal/Clinical was the Anxiety
Problems subscale; a greater proportion of participant scores in the SED group fell in the
Normal range at Phase 1 on the CBCL Anxiety Problems subscale, χ2 (1, N = 26) = 5.571,
p = .047. The mean score for this subscale fell within the Normal range at Phase 1 for the SED
group and in the Clinical range for the BPT group. The only CBCL subscale on which there
was a significant difference in T scores between the BPT and SED groups at Phase 1 was the
Withdrawn; Withdrawn/Depressed subscale (U = 42.0, p = .030). The mean for the SED group
fell in the Normal range at Phase 1 whilst the mean for the BPT fell in the Clinical range. Given
that anxiety and depression were not behaviours the present study was targeting with the BPT
and SED interventions, these differences at Phase 1 were not considered to prevent meaningful
comparisons beteen the BPT and SED group following Phases 2 and 3. However, it is necessary
to be mindful of these differences when examining change on these two CBCL subscales following
Phase 2.
Finally, although there was some variation between groups in the percentage of participants
scores falling in the Normal range at Phase 1 on the DASS, these differences were not significant
for the DASS Total or subscale scores (see Table N.12 in Appendix N). Differences in mean T
scores were not signigicant either (see Table N.13 in Appendix N)
In conclusion, the BPT and SED groups were comparable on the primary outcome measure,
the RBRI Total score, prior to intervention; the remaining questionnaires used to assess changes
following the BPT and SED interventions supported the conclusions from the primary outcome,
with the exceptions of two subscales noted on the CBCL.
7.4 Were participants who returned the Phase 2 primary outcome representa-
tive of the sample who commenced Phase 2?
Sample characteristics for those participants completing Phase 2 (i.e. those participants the
data analysed below pertain to) were compared to sample characteristics for all participants who
commenced Phase 2. This was done to ascertain whether the sample included in the Phase 2
analyses was representative of the sample obtained at the commencement of Phase 2.
The mean age was similar across those who commenced Phase 2 (M = 8.50, SD = 2.08) and
those who returned the Phase 2 primary outcome measure (i.e. completed Phase 2) (M = 7.37,
SD = 2.24) for the BPT group; this difference was not significant (U = 27.5, p = .385). Similarly,
the mean age was similar across those who commenced Phase 2 (M = 7.61, SD = 1.97) and and
those who completed Phase 2 (M = 7.50, SD = 1.83) for the SED group; this difference was
not significant (U = 124.0, p = .939). Additional information pertaining to child characteristics,
along with family characteristics, participant’s health problems in the first two years of life,
participants’ feeding habits/problems, and family history of specific health problems, were also
examined. Descriptive data for participants returning Phase 2 primary outcome have been
presented in Table 7.2. To avoid repeating data unnecessarily, data for those commencing Phase
2 are presented in Tables O.1, O.2, O.4, O.6 and O.8 in Appendix O. In order to enhance the
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readability of this section, only significant differences between those commencing and completing
Phase 2 are reported here. Full details of all statistical analyses are presented in Table 7.3, and
Tables O.3, O.5, O.7 and O.9 in Appendix O .
Only one significant difference was found between those commencing and those completing
Phase 2. This difference pertained to the SED group: there was a significant difference in the
proportions of participants who reportedly did and did not react to dairy in the first year of life
between those who commenced the SED and those who completed the SED in Phase 2. Of the
17 participants who commenced the SED in Phase 2, 8 reportedly reacted to dairy, whilst only 1
of the 10 participants who completed the BPT in Phase 2 reportedly reacted to dairy. There
was no significant difference between those who commenced and those who completed the SED
on the 10 other foods that were assessed (soy, grains, eggs, nuts, chocolate, fruit/veg, meat, fish,
juice, food colourings).
Overall, there was only one significant difference between those participants included in
the Phase 2 anaylses and those who did not return the primary outcome. This suggests that,
with respect to the sample characteristics, the participants in the SED and BPT groups that
were analysed at the end of Phase 2 were representative of those who commenced Phase 2.
By definition of the inclusion criteria for the study, which required RBRI Total scores for all
participants to be in the Clinical range, those who commenced Phase 2 and those who returned
the Phase 2 primary outcome were comparable on the RBRI Total scores at Phase 1.
7.5 Deviations from protocol
Two deviations from protocol occured: (1) Not all participants saw the supervising paedi-
atriacian during the screening process, and (2) Allocation of participants to groups had to be
changed to accommodate multiple children from one family entering the study and proportionally
more drop-outs in the SED group.
Additionally, although the pre-established data plan included analyses using a MBAS design,
this was not completed. The MBAS was included to allow for individual analyses as it was
anticipated that there would not be a significant group effect but that individual children may
have responded to the SED. However, the strength of the group analyses allowed the research
questions to be answered clearly with non-parametric statistics; the MBAS analyses were therefore
not completed.
7.5.1 Changes to the screening process
At the commencement of the project it was the intention of the researchers for all participants
to attend an appointment with the supervising paediatrician, Dr Rowe, at the Royal Children’s
Hospital (RCH) in order to obtain a detailed medical history. Unfortunately this became
impractical due to the large number of clients who entered the study simultaneously and the
large burden this placed on the majority of parents who were living in excess of 90 minutes
drive to the RCH. Instead, upon recommmendation of Dr Rowe, detailed medical histories were
only obtained for those children requiring medical supervision. This included children with mild
asthma or those ceasing stimulant medications in order to take part in the study.
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7.5.2 Changes to random allocation of participants to groups
Changes also occurred in the allocation of participants to the SED and BPT groups. This
occurred for a number of reasons: (1) families had multiple children participating, which had not
been expected; (2) participants came from three distinct locations, two of which were in excess
of 100 km from RMIT University where the study was to be undertaken; and (3) the high drop
out rate in the SED group would have resulted in a disproportionate number of participants in
the BPT group, thus compromising data analysis. Each of these will be discussed briefly in turn
below, followed by a description of the amended allocation protocol.
First, no allowance had been made for families with multiple children participating; this was
simply not expected when the study was set up. Obviously it was impractical for families to
place children on the SED at different times and to implement behavioural strategies with only
one child, and both instances may also have compromised treatment integrity. Therefore, where
there was more than one child in a family, all children in that family were randomly allocated
into the one group as a cluster.
Second, because only some families lived within Melbourne, with the majority coming from
the Mornington Penninsula and Gippsland, both of which are approximately 100 kms from
Melbourne, it was impractical for all families to attend sessions at RMIT. Therefore both the
BPT program and the dietetic appointments for the SED took place at RMIT and at locations in
both Gippsland and on the Mornington Penninsula. Although there were enough participants on
the Mornington Peninsula to warrant running multiple sessions of the SED and BPT programs,
it was not possible for the dietician, or practical, to run two separate groups at RMIT or in
Gippsland. The decision was therefore made to stratify the sample by location.
Third, as noted, the large number of withdrawals from the SED group meant that a procedure
had to be employed to maintain the SED group size relative to the BPT group.
Due to these unforeseen circumstances, the following amended random allocation procedure
was used:
1. Families were stratified by location (RMIT, Gippsland, Mornington Penninsula).
(a) RMIT and Gippsland: A random number table was used to allocated the first
participant to enter the study from RMIT or Gippsland to either the BPT group
or the SED group (according to the number assigned to them upon entering the
study). The decision was made to place the first participant into the BPT group if
their assigned number upon entering the study was an odd number and into the SED
group if their assigned number was an even number. Because the first participant
to enter the study had an odd number assigned to the upon entry to the study he
was placed into the BPT group; this designated RMIT as a location the BPT group
and all subsequent families attending this location were then allocated into the BPT
group. All families in Gippsland were allocated into the SED group.
(b) Mornington Penninsula: Because there were sufficient participants to run multiple
groups, the initial participants completing the study on the Mornington Penninsula
were stratified by age and then randomly allocated into the BPT & SED groups
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(according to the number assigned to them upon entering the study) using a random
number table as per the original protocol. The first participant was assigned to the
BPT group. When there were multiple children from the same family participating
allocation was based on the first child in the family to enter the study.
2. In order to account for the imbalances brought about by families with multiple children
participating as well as the subsequent withdrawal of participants from the SED group, a
different procedure was adopted for allocation of additional participants. These participants
were allocated to the BPT or SED group so as to keep the numbers in each group
approximately equal (i.e., If a child aged 4–0 to 7–11 withdrew from the SED group, the
next child aged 4–0 to 7–11 was automatically placed into the SED group).
7.6 Analysis of primary outcome
7.6.1 Rowe Behaviour Rating Scale Total Score
Sequential Clinical Trial analysis
The sequential clinical trial used a sequence of “little experiments” with each pair of par-
ticipants, one from the BPT group and one from the SED group, representing a comparison.
Participants were paired based on completion date (i.e., the first participant to complete the
BPT program was paired with the first person to complete the SED); when multiple participants
completed the intervention at the same time participants were ordered by entry number into the
study. The preference, in terms of which intervention was more effective, for each pair was then
plotted. Preference was defined according to the primary outcome (RBRI Total score) falling in
the Normal/Clinical range: (1) if the participant from the BPT group scored in the Normal range
and the participant from the SED group scored in the Clinical range, preference was plotted for
the BPT group; (2) likewise, if the participant from the SED group scored in the Normal range
and the participant from the BPT group scored in the Clinical range, preference was plotted for
the SED group; (3) if RBRI Total scores for both members of the pair fell in the Normal range,
or both scores fell in the Clinical range, the pair was deemed tied and therefore eliminated (pairs
2, 13 and 14 were tied; scores from participants in both groups fell in the Normal range).1
Given the large amount of effort involved in following the SED it was decided that the
additional benefit beyond that of the BPT had to be large to recommend the SED as the
preferred treatment. Therefore, it was estimated that it would be important to recommend using
the SED as a treatment if at least 90% of the preferences favoured the SED (θ1 = 0.90). Using an
Armitage (1975) plan, the sequential chart shown in Figure 7.2 was plotted. The upper boundary
was crossed at the 8th preference (8 out of 8 untied pairs were in favour of the SED). Therefore
it was concluded that the SED is a valuable treatment for behaviour problems in children aged
4–12 years. The remaining pairs, comprising participants who were entered into the study to
allow for further statistical group comparisons, were also plotted for additional information, even
though standard protocol dictates that the sequential clinical trial procedure would normally
end once the boundary was crossed.2
1See Section 6.4.1 for further details on the sequential clinical trial procedure
2Note: N = 19 displayed in Figure 7.2 indicates the maximum number of untied pairs required to cross the
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Figure 7.2. Sequential Clinical Trial showing preference for the SED in the treatment of
children’s behaviour problems (Armitage, 1975). Reproduced from (Portney & Watkins, 2000).
Foundations of clinical research: Applications to practice. second edition (p. 221) Copyright
Pearson Education. Reprinted with permission of Pearson Education, Inc., Upper Saddle River,
New Jersey.
Note: U = Upper boundary; M = Middle boundary; L = Lower boundary (α2 = .05; 1− β = .95; θ1 = 0.90).
Clinical change
Significantly more participants in the SED groups were classified as Normal on the RBRI
Total score than in the BPT group following the intervention (χ2 = 8.97, p = .004). After the
intervention, RBRI Total scores for all participants in the SED group scores fell in the Normal
range following Phase 2, whilst only 5 of the 19 participants (26%) in the BPT group scored in
Normal range.
boundary, not the total number of participants in the present study.
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Statistical change
The superiority of the SED in normalising behaviour was also reflected in the mean T scores.
The SED group’s mean score for the RBRI Total (M = 42.82. SD = 9.36) was significantly lower
than that of the BPT group (M = 65.67, SD = 9.43), (U = 12.5, p < .001) following Phase 2,
indicating a higher level of behaviour problems in the BPT group. The degree of improvement
from Phase 1 to Phase 2 was significantly greater for the SED group (M = −26.80, SD = 9.70)
than for the BPT group (M = −7.02, SD = 8.79) on the RBRI Total score (U = 13.0, p < .001);
the decrease in problematic behaviour was larger for the SED group than for the BPT group.
The effect size of 1.00 further supports the superiority of the SED.
From the results of the primary outcome (the RBRI Total score) it was concluded that the
SED was more effective than the BPT program in normalising clinically significant behaviour
problems. Analyses were then conducted on the secondary outcomes both to establish whether
these also supported the conclusions from the primary outcome, and to explore the relative
impact of the interventions of other aspects of behaviour that may not be captured by the RBRI
Total score, including more specific information pertaining to behaviour change.
7.7 Analysis of secondary outcomes
7.7.1 Rowe Behaviour Rating Inventory subscale scores
Clinical change
The number and proportion of participants classified as normal on the four RBRI subscales
following Phase 2 for both the SED and BPT groups can be found in Table 7.4. Significantly
Table 7.4
Differences in proportions of RBRI scores in the Normal/Clinical range for Phase 2a: BPT vs.
SED
Participants in Normal range
BPTb SEDc
Subscale No. (%) No. (%) χ2 p
Irritable/Antisocial 6 (31.58) 14 (100.00) 12.39 .001
Inattentive 5 (26.32) 14 (100.00) 17.92 < .001
Restless 15 (78.95) 14 (100.00) 3.35 .095
Disturbed Sleep 8 (42.11) 14 (100.00) 8.97 .004
Total 5 (26.32) 14 (100.00) 17.92 < .001
Note: RBRI = Rowe Behaviour Inventory; BPT = Behavioural Parenting Training program; SED = Simplified
Elimination Diet.
a See Appendix Table N.1 in Appendix N for related Phase 1 results.
b n = 19.
c n = 14.
more participants in the SED group were classified as Normal on the RBRI Irritable/Antisocial,
Inattentive, and Disturbed Sleep subscales than in the BPT group. The difference between the
BPT and SED groups on the Restless subscale was not significant.
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Statistical change
The mean subscale scores for each of the four RBRI subscales for both the SED and BPT
groups at the end of Phase 2 are presented in Table 7.5.
Table 7.5
Difference in Phase 2a mean RBRI scores: BPTb vs. SEDc
Subscale Group M (SD) Cl. U p ES
Irritable/ BPT 63.29 (8.77) C
Antisocial SED 46.38 (11.07) N
Diff. b/n BPT & SED 34.0 < .001 .93
Inattentive BPT 66.79 (8.79) C
SED 43.83 (8.50) N
Diff. b/n BPT & SED 5.0 < .001 1.00
Restless BPT 54.75 (8.68) N
SED 40.96 (6.62) N
Diff. b/n BPT & SED 29.5 < .001 1.00
Disturbed BPT 60.70 (10.49) N
Sleep SED 47.04 (6.53) N
Diff. b/n BPT & SED 32.0 < .001 .93
Total BPT 65.67 (9.43) C
SED 42.82 (9.36) N
Diff. b/n BPT & SED 12.5 < .001 1.00
Note: RBRI = Rowe Behaviour Rating Inventory; BPT = Behavioural Parenting Training program; SED =
Simplified Elimination Diet; Cl. = Classification; C = Clinical; N = Normal; Diff. b/n = Difference between.
a See Table N.2 in Appendix N for related Phase 1 results.
b n = 19.
c n = 14.
Comparison of these RBRI subscales across the two groups showed that, following Phase 2,
scores for the SED group were significantly lower than those of the BPT group on all of the RBRI
subscales following Phase 2, indicating that the BPT group had a higher level of irritability,
inattentiveness, restlessness, and sleep problems than the SED group after intervention. These
differences were clinically significant for the Irritable/Antisocial and Inattentive subscales, with
the mean score for the SED group falling in the Normal range, whilst the mean score for the BPT
group remained in the Clinical range. However, Phase 2 mean scores for both the SED and BPT
groups fell in the Normal range for the Restless and Disturbed Sleep subscales, with the BPT
group’s mean score falling on the clinical cut-off for the Disturbed Sleep subscale. The degree of
improvement in both groups from Phase 1 to Phase 2, is presented as gain scores in Table 7.6.
This was greater for the SED group than the BPT group for the RBRI Irritability/Antisocial,
Inattentive, and Restlessness subscales but not the Disturbed Sleep subscale. The effect sizes were
larger for the Irritable/Antisocial and Inattentive subscales than for the Restless and Disturbed
Sleep subscales, however they all further support the superiority of the SED.
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Table 7.6
Differences in RBRI Phase 1–2 gain scores: BPTa vs. SEDb
Subscale Group M (SD) U p ES
Irritable/ BPT -10.19 (7.76)
Antisocial SED -23.5 (10.03)
Diff. b/n 31.0 < .001 .93
BPT & SED
Inattentive BPT -1.36 (9.06)
SED -20.64 (11.81)
Diff. b/n 26.0 < .001 1.00
BPT & SED
Restless BPT -7.39 (9.22)
SED -18.54 (11.17)
Diff. b/n 61.0 .008 .79
BPT & SED
Disturbed BPT -3.00 (8.98)
Sleep SED -11.23 (16.25)
Diff. b/n 101.5 .255 .64
BPT & SED
Total BPT -7.02 (8.79)
SED -26.80 (9.70)
Diff. b/n 13.0 < .001 1.00
BPT & SED
Note: RBRI = Rowe Behaviour Rating Inventory; BPT = Behavioural Parenting Training program; SED =
Simplified Elimination Diet; Diff. b/n = Difference between.
a n = 19.
b n = 14.
7.7.2 Conners Parent Rating Scale-Revised: Long Version
To enhance readability of this section, results for the CPRS are confined to the Totals and
subscales relevant to those behaviours targeted by the BPT and SED interventions; results for
all subscales are presented in Appendix N and are not discussed in this section. Phase 1 and 2
CPRS data were returned for 18 participants in the BPT group and 13 participants in the SED
group.
Clinical change
The number and proportion of participants classified as Normal on the CPRS Total and
selected subscale scores following Phase 2 for both the SED and BPT groups are presented
in Table 7.7. Significantly more participants in the SED group were classified as Normal on
the CPRS Global Index: Total and the DSM-IV: Total, as well on the ADHD Index and the
Oppositional and Hyperactivity subscales, than the BPT group.
Statistical change
The mean T scores for the SED and BPT groups following Phase 2 are presented in Table 7.8.
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Table 7.7
Differences in proportions of CPRS scores in the Normal/Clinical range for Phases 2: BPT vs.
SED (Totals and selected subscales)a
Participants in Normal range
BPTb SEDc
Subscale No. (%) No. (%) χ2 p
Oppositional 5 (27.78) 12 (92.31) 12.69 .001
Hyperactivity 6 (33.33) 11 (84.62) 8.02 .009
ADHD Index 4 (22.22) 10 (76.92) 9.12 .004
Global Index: Total 5 (27.78) 10 (76.92) 7.30 .011
DSM-IV: Total 5 (27.78) 10 (76.92) 7.30 .011
Note: CPRS = Conners Parent Rating Scale; BPT = Behavioural Parenting Training program; SED = Simplified
Elimination Diet.
a See Table N.3 in Appendix N for related Phase 1 results and all Phase 2 results.
b n = 18, data missing for 1 participant in BPT group (n = 19).
c n = 13, data missing for 1 participant in SED group (n = 14).
Table 7.8
Difference in Phase 2 mean CPRS scores: BPTa vs. SEDb (Totals and selected subscales)c
Subscale Group M (SD) Cl. U p ES
Oppositional BPT 66.22 (13.02) C
SED 51.00 (13.60) N
Diff. b/n BPT & SED 39.0 .001 .92
Hyperactivity BPT 68.06 (12.25) C
SED 50.38 (13.58) N
Diff. b/n BPT & SED 32.5 < .001 .85
ADHD Index BPT 69.33 (12.82) C
SED 52.62 (14.49) N
Diff. b/n BPT & SED 38.0 .001 .92
Global Index: BPT 67.94 (13.37) C
Total SED 50.62 (14.41) N
Diff. b/n BPT & SED 33.5 < .001 .92
DSM-IV: BPT 69.28 (13.56) C
Total SED 52.15 (13.93) N
Diff. b/n BPT & SED 40.0 .001 .85
BPT = Behavioural Parenting Training program; SED = Simplified Elimination Diet; Cl. = Classification; C =
Clinical; N = Normal; Diff. b/n = Difference between.
b n = 18, data missing for 1 participant in BPT group (n = 19).
c n = 13, data missing for 1 participant in SED group (n = 14).
c See Table N.4 in Appendix N for related Phase 1 results and all Phase 2 results.
The mean scores for the SED group were significantly lower than those of the the BPT group
on the CPRS Global Index: Total and the DSM-IV: Total, as well as the ADHD Index and
Oppositional and Hyperactivity subscales following Phase 2, indicating that the BPT group had
a higher level of general, oppositional, and ADHD type behaviours as defined by the CPRS.
These differences were clinically significant for the totals and subscales, with all mean scores for
the SED group falling in the Normal range and the mean scores for the BPT group remaining
in the Clinical range. The degree of improvement for both groups from Phase 1 to Phase 2 is
presented in Table 7.9. This was greater for the SED group than the BPT group on the CPRS
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Global Index: Total and the DSM-IV: Total, as well as the ADHD Index and the Oppositional
and Hyperactivity subscale. The effect sizes further the support the superiority of the SED on
the Totals and selected subscales.
Table 7.9
Difference in CPRS Phase 1–2 gain scores: BPTa vs. SEDb (Totals and selected subscales)c
Subscale Group M (SD) U p ES
Oppositional BPT -8.50 (6.92)
SED -23.08 (15.14)
Diff. b/n BPT & SED 46.0 .004 .77
Hyperactivity BPT -3.89 (4.61)
SED -16.00 (10.07)
Diff. b/n BPT & SED 32.0 .000 .92
ADHD Index BPT -2.39 (8.84)
SED -16.85 (12.10)
Diff. b/n BPT & SED 38.0 .001 .85
Global Index: BPT -4.83 (8.91)
Total SED -20.92 (14.29)
Diff. b/n BPT & SED 40.5 .001 .77
DSM-IV: BPT -3.06 (8.03)
Total SED -17.62 (12.10)
Diff. b/n BPT & SED 35.5 .001 .85
Note: BPT = Behavioural Parenting Training program; SED = Simplified Elimination Diet; Diff. b/n = Difference
between.
a n = 18, data missing for 1 participant in BPT group (n = 19).
b n = 13, data missing for 1 participant in SED group (n = 14).
c See Table N.5 in Appendix N for all subscale results.
7.7.3 Child Behaviour Checklist
To enhance readability of this section, results for the CBCL are confined to the Total and
subscales relevant to those behaviours targeted by the BPT and SED interventions; results for
all subscales are presented in Appendix N and are not discussed in this section. Phase 1 and 2
CBCL data were returned for 14 participants in the BPT group and 12 participants in the SED
group.
Clinical change
The number and proportion of participants classified as Normal at Phases 1 and 2 in the
SED and BPT groups can be found in Table 7.10. Following the interventions, significantly more
participants in the SED group were classified as Normal on the CBCL Total, and the Aggressive
Behaviour, Affective Problems, Attention Deficit/Hyperactivity Problems, and Oppositional
Defiant Problems subscales than in the BPT group.
Statistical change
The mean CBCL Total and selected subscale scores for both the SED and BPT groups at
the end of Phase 2 are presented in Table 7.11.
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Table 7.10
Differences in proportions of CBCL scores in the Normal/Clinical for Phase 2: BPT vs. SED
(Total and selected scores)a
Participants in Normal range
BPTb SEDc
Subscale No. (%) No. (%) χ2 p
Total 4 (28.57) 10 (83.33) 7.80 .008
Aggressive Behaviour 5 (35.71) 10 (83.33) 6.00 .021
Affective Problems 3 (21.43) 11 (91.67) 12.83 .000
Attention Deficit / Hyperactivity Problems 5 (35.71) 10 (83.33) 8.55 .005
Oppositional Defiant Problems 4 (28.57) 11 (91.67) 10.54 .002
Note: CBCL = Child Behaviour Checklist; BPT = Behavioural Parenting Training program; SED = Simplified
Elimination Diet.
a See Table N.6 in Appendix N for related Phase 1 results and all Phase 2 results.
b n = 14, data missing for 5 participants in BPT group (n = 19).
c n = 12, data missing for 2 participants in SED group (n = 14).
Table 7.11
Difference in Phase 2 mean CBCL scores: BPTa vs. SEDb (Total and selected subscales)c
Subscale Group M (SD) Cl. U p ES
Total BPT 69.00 (11.87) C
SED 43.25 (12.87) N
Diff. b/n BPT & SED 38.0 .006 .92
Aggressive BPT 68.36 (13.13) C
Behaviour SED 53.42 (8.35) N
Diff. b/n BPT & SED 44.0 .016 .92
Affective BPT 68.43 (12.04) C
Problems SED 51.83 (3.93) N
Diff. b/n BPT & SED 25.0 < .001 1.00
Attention Deficit/ BPT 65.29 (9.11) C
Hyperactivity SED 54.08 (7.48) N
Problems Diff. b/n BPT & SED 44.0 .016 .92
Oppositional BPT 66.43 (8.98) C
Defiant SED 52.17 (4.75) N
Problems Diff. b/n BPT & SED 31.0 .001 .92
Note: CBCL = Child Behaviour Checklist; BPT = Behavioural Parenting Training program; SED = Simplified
Elimination; Cl. = Classification; C = Clinical; N = Normal; Diff. b/n = Difference between.
a n = 14, data missing for 5 participants in BPT group (n = 19).
b n = 12, data missing for 2 participants in BPT group (n = 14).
c See Table N.7 in Appendix N for related Phase 1 results and all Phase 2 results.
Comparison of the two groups following Phase 2 showed that the SED group’s mean scores
were significantly lower than that of the BPT group on the CBCL Total and the Affective
Problems, Attention Deficit/Hyperactivity Problems, Oppositional Defiant Problems, and the
Aggressive Behaviour subscales. This indicates that the BPT group had a higher level of these
problems following the intervention phase. These differences were clinically significant for the
CBCL Total and these selected subscales, with all mean scores for the SED group falling in
the Normal range and all mean scores for the BPT group falling in the Clinical range. The
degree of improvement in both groups from Phase 1 to Phase 2 is presented in Table 7.12.
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This was greater for the SED group than for the BPT group for the CBCL Total score and
the Aggressive Behaviour, Attention-Deficit/Hyperactivity Problems, and Oppositional Defiant
Problems subscale scores. There was no significant difference between the groups for Affective
Problems subscale score. The effect sizes further support the superiority of the SED on the Total
and selected subscales.
Table 7.12
Difference in CBCL Phase 1–2 gain scores: BPTa vs. SEDb (Total and selected subscales)c
Subscale Group M (SD) U p ES
Total BPT -3.00 (7.22)
SED -24.50 (10.99)
Diff. b/n BPT & SED 11.0 < .001 .92
Aggressive Behaviour BPT -4.43 (10.43)
SED -14.83 (9.71)
Diff. b/n BPT & SED 38.0 .018 .50
Affective Problems BPT -0.57 (9.46)
SED -9.17 (8.95)
Diff. b/n BPT & SED 47.5 .060 .83
Attention Deficit/ BPT 0.36 (6.56)
Hyperactivity Problems SED -10.17 (7.53)
Diff. b/n BPT & SED 27.0 .003 .92
Oppositional Defiant BPT -3.57 (7.02)
Problems SED -16.67 (8.94)
Diff. b/n BPT & SED 20.0 .001 .92
Note: CBCL = Child Behaviour Checklist; BPT = Behavioural Parenting Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between.
a n = 14, data missing for 5 participants in BPT group (n = 19).
b n = 12, data missing for 2 participants in BPT group (n = 14).
c See Table N.8 in Appendix N for all subscale results.
7.7.4 Social Skills Rating System
Phase 1 and 2 SSRS data were returned for 19 participants in the BPT group and 13
participants in the SED group.
Clinical change
The number and proportion of participants in the BPT and SED groups classified as Normal
following Phase 2 is presented in Table 7.13. “Normal” was defined as a participant’s score
falling in the “Average/More [than average]” range, indicating that the participant’s social skills
were either equivalent to, or better than, other children his/her own age and sex. Scores in the
Clinical range were those falling in the “Fewer” range, indicating the participant had fewer social
skills than children his/her own age and sex.
Significantly more participants in the SED group were classified as Normal on the Self-control
subscale than the BPT group following Phase 2, indicating that the BPT group had a lower level
of self-control. There were no significant differences on the remaining subscales.
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Table 7.13
Differences in proportions of SSRS scores in the Normal/Clinical range for Phase 2: BPT vs.
SEDa
Participants in Normal range
BPTb SEDc
Subscale No. (%) No. (%) χ2 p
Cooperation 8 (42.11) 12 (92.31) 3.47 .160
Assertiveness 6 (31.58) 8 (61.54) 6.19 .695
Responsibility 6 (31.58) 11 (84.62) 4.25 .097
Self-control 6 (31.58) 12 (92.31) 6.50 .030
Social Skills
Total 6 (31.58) 10 (76.92) 2.60 .226
Note: SSRS = Social Skills Rating System; BPT = Behavioural Parenting Training program; SED = Simplified
Elimination Diet.
a See Table N.9 in Appendix N for related Phase 1 results.
b n = 19.
c n = 13, data missing for 1 participant (n = 14).
Statistical change
Following Phase 2, the SED groups Social Skills Total standard score (M = 103.46, SD =
19.53) was significantly higher than the BPT group’s (M = 80.85, SD = 16.81) (U = 32.0,
p = .007). This indicated that the BPT group had a lower level of overall social skills than the
SED group. This difference was clinically significant, with the SED group’s mean score falling
in the Normal range (86–114) and the BPT group’s score falling in the Clinical range (< 86).
The degree of improvement from Phase 1 to Phase 2 was significantly higher for the SED group
(M = 20.46, SD = 17.45) than for the BPT group (M = 7.38, SD = 9.03), (U = 39.5, p = .021).
7.7.5 Children’s Sleep Wake Scale
The proportion of participants in the BPT and SED groups classified as Normal on the CSWS
following Phase 2 was analysed for the Total Sleep quality score and the subscale score of the
CSWS. Analysis of standard scores could not be completed for the CSWS as no normative data
were available at the time. Phase 1 and 2 CSWS data were returned for 19 participants in the
BPT group and 13 participants in the SED group.
The number and proportion of participants falling in the Normal range on each of the CSWS
subscales is presented in Table 7.14. “Normal” was defined as a participant’s scores falling in or
above the “Average” range for child of the same age and sex. Scores falling below the Average
range were classified as Clinical.
Significantly more participants were classified as Normal following Phase 2 in the SED group
than the BPT group on the Total Sleep quality score, and on the Falling Asleep and Maintaining
Sleep subscales. There were no significant differences between the groups on the remaining
subscales.
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Table 7.14
Differences in proportions of CSWS scores in the Average (and Above Average)/Below Average
range for Phase 2: BPT vs SED a
Participants in Normal range
BPTb SEDc
Subscale No. (%) No. (%) χ2 p
Going to bed 15 (78.95) 12 (92.31) 1.05 .625
Falling Asleep 10 (52.63) 13 (100.00) 8.57 .004
Maintaining Sleep 12 (63.16) 13 (100.00) 6.13 .025
Reinitiating Sleep 11 (57.89) 11 (84.62) 2.57 .141
Returning to Wakefulness 15 (78.95) 13 (100.00) 3.13 .128
Total 12 (63.16) 13 (100.00) 6.13 .025
Note: CSWS = Children Sleep Wake Scale; BPT = Behavioural Parenting Training program; SED = Simplified
Elimination Diet.
a See Table N.10 in Appendix N for related Phase 1 results.
b n = 19.
c n = 13, data missing for 1 participant in SED group (n = 14).
7.7.6 Home Situations Questionnaire
The HSQ provided a measure of generalisation of behavioural improvements in every day
common situations. Two subscale scores are provided: (1) Total number of problem situations,
out of a possible 16; and (2) Severity rating for each problem situation, scores from 1 (mild) to 9
(severe).
Analyses of the proportion of participants in the BPT and SED groups classified as Normal
on the HSQ following Phase 2 could not be completed as normative data were not available at
the time. HSQ scores for the BPT and SED groups following Phase 2 were analysed; Phase 1
and 2 HSQ data were returned for 16 participants in the BPT group and 10 participants in the
SED group.
The mean scores for the HSQ subscales for the SED and BPT groups at Phase 2 are
presented in Table 7.15. Following Phase 2, the SED group scored significantly lower on the
Table 7.15
Differences in Phase 2a mean HSQ scores: BPTb vs. SEDc
Subscale Group M (SD) U p ES
Total BPT 10.11 (3.35)
Problems SED 5.46 (4.86)
Diff. b/n BPT & SED 49.5 .004 .85
Mean BPT 4.64 (1.48)
Severity SED 2.42 (1.89)
Diff. b/n BPT & SED 49.0 .004 .85
Note: HSQ = Home Situations Questionnaire; BPT = Behavioural Parenting Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between.
a See Table N.11 in Appendix N for related Phase 1 results.
b n = 16, data missing for 3 participants in BPT group (n = 19).
c n = 10, data missing for 4 participants in SED group (n = 14).
Total Problem score and the Mean Severity rating than the BPT group, indicating that the BPT
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group displayed problem behaviours in more situations and to a greater degree of severity. The
degree of improvement from Phase 1 to Phase 2 significantly higher for the SED group than for
the BPT group on both subscales. The effect size for both the HSQ Total and Mean severity
further support the superiority of the SED (see Table 7.16).
Table 7.16
Difference in HSQ Phase 1–2 gain scores: BPTa vs. SEDb
Subscale Group M (SD) U p ES
Total BPT -1.68 (2.91)
Problems SED -7.08 (4.77)
Diff. b/n BPT & SED 47.0 .003 .79
Mean BPT -0.35 (1.83)
Severity SED -2.46 (1.56)
Diff. b/n BPT & SED 42.0 .002 .93
Note: HSQ = Home Situations Questionaire; BPT = Behavioural Parenting Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between.
a n = 16, data missing for 3 participants in BPT group (n = 19).
b n = 10, data missing for 4 participants in SED group (n = 14).
7.7.7 Diet Screening Questionnaire
The DSQ was used to assess the impact of the interventions on those symptoms that have been
proposed to be responsive to diet. The maximum score on this questionnaire is 108. Analyses
of the proportion of participants in the BPT and SED groups classified as Normal on the DSQ
following Phase 2 could not be completed as normative data were not available. DSQ scores for
the BPT and SED groups following Phase 2 were analysed.
Comparison of the BPT and SED groups at Phase 2 showed that the SED group (M = 12.00,
SD = 4.36) had a significantly lower score at Phase 2 than the BPT group(M = 26.33, SD =
25.57), (U = 21.0, p = .005), indicating a higher level of symptoms in the BPT group. The SED
group (M = −22.22, SD = 16.45) showed greater improvement from Phase 1 to Phase 2 than
the BPT group (M = −5.60, SD = 15.31), (U = 31.0, p = .029).
7.7.8 Depression, Anxiety, Stress Scale
The DASS is a parent measure, not a child measure; because there were multiple children in
several families the total number of participants do not coincide with those of the other measures.
For clarity, the term “parent” replaces “participant” in this section. Phase 1 and 2 DASS data
were returned for 16 parents in the BPT group and 10 parents in the SED group.
Clinical change
The number and proportion of parents classified as Normal on the DASS Total and each of
the DASS subscales for the BPT and SED groups is presented in Table 7.17. There were no
significant differences between the BPT and SED groups on the DASS Total or on any of the
subscales.
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Table 7.17
Differences in proportions of DASS scores in the Normal/Clinical range for Phase 2: BPT vs.
SEDa
Participants in Normal range
BPTb SEDc
Subscale No. (%) No. (%) χ2 p
Stress 10 (52.63) 9 (69.23) 2.37 .190
Anxiety 14 (73.68) 10 (76.92) 1.35 .508
Depression 12 (63.16) 9 (69.23) 0.89 .617
Total 12 (63.16) 9 (69.23) 1.57 .352
Note: DASS = Depression, Anxiety, Stress Scale; SED = Simplified Elimination Diet; BPT = Behavioural
Parenting Training program.
a See Table N.12 in Appendix N for related Phase 1 results.
b n = 16, data missing for 3 participants in BPT group (n = 19).
c n = 10, data missing for 4 participants in SED group (n = 14).
Statistical change
The mean scores for both the BPT and SED groups at the end of Phase 2 are presented
in Table 7.18. Comparison of the DASS scores across the two groups showed no significant
differences between scores for the SED group and the BPT group on the DASS Total or any of
the subscales following Phase 2.
Table 7.18
Differences in Phase 2a mean DASS scores: BPTb vs. SEDc
Subscale Group M (SD) Cl. U p ES
Stress BPT 10.38 (9.00) N
SED 9.28 (5.04) N
Diff. b/n BPT & SED 48.5 .095 .90
Anxiety BPT 3.13 (6.02) N
SED 4.66 (1.26) N
Diff. b/n BPT & SED 49.0 .075 1.00
Depression BPT 5.31 (8.24) N
SED 7.85 (3.44) N
Diff. b/n BPT & SED 71.5 .644 .90
Total BPT 18.81 (22.15) N
SED 18.52 (8.84) N
Diff. b/n BPT & SED 54.0 .170 .90
Note: DASS = Depression, Anxiety, Stress Scale; BPT = Behavioural Parenting Training program; SED =
Simplified Elimination Diet; Cl. = Classification; C = Clinical; N = Normal Diff. b/n = Difference between.
See Table N.13 in Appendix N for related Phase 1 results.
b n = 16, data missing for 3 participants in BPT group (n = 19).
c n = 10, data missing for 4 participants in SED group (n = 14).
The degree of improvement in both groups from Phase 1 to Phase 2 for the DASS Total and
subscale scores is presented as gain scores in Table 7.19. This was greater for the SED group than
the BPT for the DASS Total and all subscale scores and effect sizes support the superiority of the
SED on the DASS Total and subscale scores (including effect sizes in Table 7.18). However, it is
questionable how clinically relevant these findings are given that the means were approximately
the same for all scores and that all scores for both groups fell in the Normal range.
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Table 7.19
Difference in DASS Phase 1–2 gain scores: BPTa vs. SEDb
Subscale Group M (SD) U p ES
Stress BPT -3.00 (7.22)
SED -24.50 (10.99)
Diff. b/n BPT &SED 11.0 < .001 .92
Anxiety BPT -0.71 (9.10)
SED -19.33 (11.48)
Diff. b/n BPT &SED 18.5 .001 .92
Depression BPT -2.93 (6.59)
SED -22.50 (13.16)
Diff. b/n BPT &SED 12.5 < .001 .92
Total BPT -1.64 (8.63)
SED -10.50 (9.37)
Diff. b/n BPT &SED 40.5 .025 .67
Note: DASS = Depression, Anxiety, Stress Scale; BPT = Behavioural Parenting Training program; SED =
Simplified Elimination Diet.
a n = 16, data missing for 3 participants in BPT group (n = 19).
b n = 10, data missing for 4 participants in SED group (n = 14).
7.8 Parent satisfaction
Parent satisfaction questionnaires were not returned for all participants. Only five parents
from the BPT group returned the satisfaction questionnaire assessing the BPT program overall,
whilst only three parents from the SED returned the satisfaction questionnaire assessing the
SED. All parents from both groups reported (“Strongly agree”) that they would recommend
the intervention they completed to parents of children with difficult behaviour; because parents
submitted these questionnaires anonymously, it was not possible to determine how many parents
from the BPT group were reporting on children whose behaviour was in the Normal range on the
RBRI after intervention, however a record of locations from which questionnaires were returned
indicated that at least some questionnaires from the BPT group pertained to children whose
behaviour remained in the Clinical range on the RBRI. This is consistent with anecdotal data
from parents that the BPT program was useful in managing their child’s behaviour despite their
RBRI Total score remaining in the Clinical range; this is discussed in more detail in subsequent
chapters. The additional responses on the questionnaires indicated that parents were satisfied
with the BPT program’s impact on their child’s behaviour, as well as their own confidence in
managing their child’s behaviour. One parent reported difficulties understanding the workbook
and homework exercises.
One parent from the SED group reported being unsure that the SED improved their child’s
behaviour, despite this child’s behaviour falling in the Normal range on the RBRI. The remaining
two parents reported that the SED improved their child’s behaviour, however one of these parents
reported being unsure that the SED allowed them to increase the behaviours they liked in their
children or decrease the behaviours they didn’t like in their children despite the behaviour of all
three child falling well within the Normal range on the RBRI Total score (an annotation on the
questionnaire indicated it applied to three children and all children werein the Normal range on
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the RBRI Total following the SED).
7.9 Brief summary
The results presented in this chapter show that whilst some participants showed improvement
in some areas following the BPT program, the SED was clearly superior. This conclusion was
supported not only by the sequential clinical trial and the primary outcome measure (RBRI
Total), but also by all secondary outcome measures. The SED was more effective in improving
irritiability, restlessness, and inattentiveness on the RBRI. Furthermore, the SED reported a 100%
success rate on the primary outcome measure, with RBRI Total scores falling in the Normal range
for all participants following the SED; all scores fell in the Clinical range at Phase 1. Similarly,
the SED was superior to the BPT in improving oppositional behaviour, hyperactivity/ADHD
symptoms on both the CPRS and the CBCL, as well as in aggressive behaviour and affective
problems on the CBCL. This superiority was also found for sleep problems (RBRI and CSWS),
any existing social skills problems (SSRS) and on a measure of parental psychopathology (DASS).
Findings were both statistically and clinically significant, with superiority of the SED on both
outcome measure scores and their classification of scores as Normal/Clinical, respectively. These
findings are discussed in depth in Chapter 10.
134 Chapter 7. A comparison of the BPT and SED groups at the end of Phase 2
135
Chapter 8
A comparison of the groups at the end
of Phase 3
8.1 Introduction
This chapter presents results examining the combined effect of the BPT program and the
SED, addressing two questions: (1) Was the combination of the interventions more effective than
either intervention in isolation? and (2) Do the data support a preference for an intervention
sequence?
Following an explanation of participant flow, this chapter examines the sample upon which
these results are based. Completion of Phase 3 for analysis purposes was defined as completing
the Phase 3 intervention and returning the primary outcome measure for Phase 3; only those
participants doing so were included in the analyses. The sample comprising all participants who
commenced Phase 3 is also described. Similarities and differences between those who commenced
Phase 3 and those who completed Phase 3 are subsequently examined. Results pertaining to the
combination of the interventions and the intervention sequences are presented, in turn, for the
primary outcome, followed by an examination of the combination of the interventions for each of
the secondary outcomes and then an examination of the intervention sequences for the secondary
outcomes. Conclusions are based on the results from the primary outcome; secondary outcome
analyses are examined to explore those behavioural changes noted by the primary outcome more
specifically, as well as to examine change across a number of behavioural domains not assessed
by the primary outcome. Change is measured using both the classification of participant scores
as Clinical/Normal and the change in standardised scores, as well as using standardised scores
to examine the magnitude of change. The chapter ends with a brief summary and conclusions
from the findings; a full discussion of findings in the context of the literature is presented in
Chapter 10.
For clarity, those who completed the BPT program in Phase 2 and the SED in Phase 3 are
referred to as the BPT+SED group from here on. Likewise, those who completed the SED in
Phase 2 and the BPT program in Phase 3 are referred to as the SED+BPT group from here on.
This also highlights that, whilst groups undertook a different intervention in Phase 3, Phase 3
was a culmination of both interventions for both groups.
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8.2 Participant flow
Figure 8.1 shows the flow of participants from the commencement of Phase 2 through to the
completion of Phase 3.
All participants in the BPT+SED who completed Phase 2 commenced Phase 3. Of these, 7
boys and 4 girls completed Phase 3 and returned the primary outcome measure. Only 7 boys
and 3 girls from the SED+BPT commenced Phase 3; 6 boys and 2 girls completed Phase 3 and
returned the primary outcome measure. The Phase 3 completion rate for the participants in the
SED+BPT and BPT+SED groups is summarised in Table 8.1. As some families had multiple
children participating, the completion rate for children and families is provided, along with the
completion rate for Phases 2 and 3 for children and families.
Table 8.1
Summary of participant completion for Phases 2 and 3
Children Families
No. No. (%) No. No. (%)
commenced completed commenced completed
Phase 3
BPT+SED 19 11 (58) 16 8 (50)
SED+BPT 10 8 (80) 7 5 (71)
Phases 2 and 3
BPT+SED 23 11 (48) 20 8 (40)
SED+BPT 32 8 (25) 25 5 (20)
Note. BPT = Behaviour Parent Training program; SED = Simplified Elimination Diet.
As with Phase 2, the drop out rate was greater for those completing the SED than the BPT
intervention, however the discrepancy was not as great for Phase 3. Furthermore, the percentage
of families completing Phase 3 was similar for the BPT+SED and SED+BPT groups.
When examining the percentage of participants who completed both interventions, approx-
imately one quarter of those children starting completed the SED+BPT sequence (20% of
families), whereas almost one half of those children starting completed the BPT+SED sequence
(40% of families).
8.3 Were participants who returned the primary outcome measure in the SED
group different to those in the BPT group prior to Phase 3?
Not all participants who completed Phase 2 completed Phase 3, necessitating separate
analyses of sample characteristics and behaviour levels for those participants returning the
primary outcome measure for Phase 3; differences between the BPT+SED and SED+BPT groups
were examined.
8.3.1 Sample characteristics
Sample characteristics were analysed for the SED+BPT group relative to the BPT+SED
group. The proportion of participant scores falling in the Normal/Clinical range were compared
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Figure 8.1. Participant flow for Phases 2–3.
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across the groups using the Fisher’s exact test.
Table 8.2 shows participants’ age and diagnosis at entry to the study, as well as their sex.
Table 8.2
Child characteristics for participants who completed Phase 3 primary outcome measure
No.(%)
BPT+SED SED+BPT
Agea 4 1 (9.09) 1 (12.50)
5 2 (18.18) 1 (12.50)
6 1 (9.09) 2 (25.00)
7 1 (9.09) 1 (12.50)
8 0 (0.00) 1 (12.50)
9 5 (45.45) 1 (12.50)
10 1 (9.09) 1 (12.50)
11 0 (0.00) 0 (0.00)
Sexa Male 7 (63.64) 6 (75.00)
Female 4 (36.36) 2 (25.00)
Diagnosisa ADHD 1 (9.09) 0 (0.00)
Aspergers 2 (18.18) 2 (25.00)
ADHD & Aspergers 0 (0.00) 0 (0.00)
HF Autism 0 (0.00) 0 (0.00)
No diagnosis 8 (72.73) 6 (75.00)
Unknown 0 (0.00) 0 (0.00)
Pregnancy /delivery No 5 (55.56) 4 (66.67)
problemsb Yes 3 (33.33) 2 (33.33)
Unknown 1 (11.11) 0 (0.00)
Dev. In first yearb Not reaching milestones 2 (22.22) 0 (0.00)
Average 3 (33.33) 6 (100.00)
Advanced 3 (33.33) 0 (0.00)
Don’t know 0 (0.00) 0 (0.00)
Unknown 3 (33.33) 0 (0.00)
Sibling in studya No 6 (54.55) 3 (37.50)
Yes 5 (45.45) 5 (62.50)
Note: BPT = Behaviour Parent Training program; SED = Simplified Elimination Diet; ADHD = Attention
Deficit/Hyperactivity Disorder; HF Autism = High Functioning Autism; Dev. = Development.
a n = 11 in BPT+SED group; n = 8 in SED+BPT group.
b n = 8 data missing for 3 participants, including 1 unknown, in BPT+SED group (n = 11); n = 6 data missing
for 2 participants in SED+BPT group (n = 8).
The mean age was similar across the BPT+SED (M = 7.45, SD = 2.11) and SED+BPT
(M = 6.88, SD = 2.03) groups, as were the age ranges and the proportions of children aged 7 and
under and 8 and over (the initial planned split for “older” and “younger” children). Likewise, the
percentage of males in each group was similar. There were no significant differences between the
BPT+SED and SED+BPT groups across age, (U = 37.0, p = .555), or sex, χ2(1, N = 19) = .277,
p = 1.000, variables. The majority of children in both the BPT+SED and SED+BPT groups
had no formal diagnosis, and there were no significant differences between the groups in the
proportion of children with and without a diagnosis, χ2(1, N = 19) = .012 , p = 1.000. There was
also no significant difference between the groups in the proportion of mothers who experienced
pregnancy/delivery problems related to the participant’s birth, χ2(1, N = 14) = .026, p = 1.000.
A large proportion of participants in the both groups had a sibling in the study, however, this
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difference was not significant χ2(1, N = 19) = .540, p = .650. There was no significant difference
between the groups in the proportion of participants classified as “Average”/“Above average” or
“Below average” developmentally in the first year of life χ2(1, N = 14) = 1.75, p = .473.
Additional tabulated sample characteristics, including family characteristics, participant’s
health problems in the first two years of life, participants’ feeding habits/problems, and family
history of specific health problems, have been placed in Appendix P to enhance the readability
of this section. For those who completed Phase 3 there were no significant differences between
the SED+BPT and BPT+SED groups on proportions for any of these variables.
8.3.2 Primary and secondary outcomes
Because not all participants completed Phase 3, data for Phases 1 and 2 were reanalysed
to include only those participants who completed Phase 3 and returned the primary outcome
measure. These results are presented along side Phase 3 results and discussed when relevant to
the research question and will not be repeated here.
8.4 Were participants who returned the Phase 3 primary outcome representa-
tive of the sample who commenced Phase 3?
Sample characteristics for those participants completing Phase 3 (i.e. those participants the
data analysed below pertain to) were compared to sample characteristics for all participants who
commenced Phase 3. This was done to ascertain whether the sample included in the Phase 3
analyses was representative of the sample at the commencement of Phase 3.
Participant’s age, sex, and diagnosis at entry to the study, along with family characteristics,
participant’s health problems in the first two years of life, participants’ feeding habits/problems,
and family history of specific health problems, were examined. In order to enhance the readability
of this section, only significant differences between those commencing and completing Phase 3 are
reported here. Descriptive data for the remaining sample characteristics for those commencing
Phase 3 are reported in Appendix P. Descriptive data for participants commencing Phase 3 and
statistical differences between “commencers” and “completers” are reported in Appendix Q.
Two significant differences were found between those commencing and those completing
Phase 3. Both of these pertained to the SED+BPT group (i.e. the group who completed the
BPT in Phase 3): First, there was a significant difference in the proportion of participants who
reportedly did and did not suffer from nappy rash in the first year of life between those who
commenced the BPT and those who completed the BPT (SED+BPT group) in Phase 3. Neither
of the participants who dropped out of the SED+BPT group in Phase 3 suffered from nappy rash
whereas all six participants in the SED+BPT group who completed the Phase 3 intervention did
suffer from nappy rash, χ2(1, N = 8) = 8.00, p = .036. This suggests that those participants who
dropped out of Phase 3 did not display one of the symptoms reported to be responsive to diet
whereas those who completed Phase 3 did display this symptom. The fact that all participants
commencing Phase 3 had already completed the SED, and all had behaviour in the Normal range
on the RBRI Total, question the significance of this finding; the results suggest that participants
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who dropped out were less likely to be responsive to diet, however they technically no longer
required intervention for behaviour problems as defined by the primary outcome.
Second, neither of the mothers of the two participants in the SED+BPT group who dropped
out of Phase 3 had a post-high school education, whereas the mothers of all six participants in
the SED+BPT group who completed Phase 3 had a post-high school education, χ2(1, N = 8) =
8.00, p = .035. This may suggest that mothers with a post-high school education were more able
to complete the BPT Program than mothers without a post-high school education. However,
this difference was not found in Phase 2.
All participants in the BPT+SED group who commenced and completed Phase 3 had an
RBRI Total score in the Normal range, as did all participants in the SED+BPT group.
8.5 Analysis of primary outcome
8.5.1 Was a combination of the interventions more effective than either in-
tervention in isolation?
Rowe Behaviour Rating Inventory Total score
It was the researcher’s intention to examine both the proportion of participant scores falling in
the Normal and Clinical ranges and the mean T scores for the RBRI Total in order to determine
whether a combination of the two interventions was more effective than either intervention
in isolation. However, the proportion of scores falling in the Clinical versus Normal range
following the combination of both interventions (Phase 3) could not be compared with that
of each intervention in isolation (Phase 2); scores for all participants fell within the Normal
range following the combination of both interventions and the McNemar computation requires at
least one score to fall within each range (i.e., Clinical and Normal). Therefore the number of
participant scores falling in the Normal range following each intervention in isolation (Phase 2)
and the combination of interventions (Phase 3) are described and analyses run on mean T scores.
The SED, in addition to the BPT, was necessary to normalise individual and group RBRI
Total scores for the BPT+SED group. Whilst individual RBRI Total scores for all 11 participants
in the BPT+SED group completing Phase 3 fell in the Normal range at the end of Phase 3 (SED),
only two of these participants scored in the Normal range following Phase 2 (BPT). Likewise,
although the BPT+SED group’s mean score decreased into the Normal range following the SED
(Phase 3) it remained in the Clinical range following the BPT Program (Phase 2) (see Table 8.3).
The decrease in the mean score from Phase 1 to Phase 3 was significant (z = −2.52, p = .012),
however, an examination of the change from Phases 1 to 2 and from Phases 2 to 3 revealed that
the significant decrease occurred between the end of the BPT program and the end of the SED,
that is between Phase 2 and Phase 3. This indicates that whilst the combination of the BPT
and SED interventions resulted in clinically and statistically significant change, so did the SED
itself. This is further supported by the fact that the degree of improvement from Phase 1 to
Phase 3 was significantly greater than the improvement from Phase 1 to Phase 2 (z = −2.93,
p = .003) (see Table 8.4).
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The SED itself was enough to normalise individual RBRI Total scores for all 8 participants
in the SED+BPT group completing Phase 3. The subsequent completion of the BPT program
in Phase 3 was unable to affect clinically significant improvement as scores for all participants
were already in the Normal range prior to the commencement of the BPT program. Likewise,
the SED+BPT group’s mean score fell in the Normal range following the SED (Phase 2) (see
Table 8.3). There was a significant decrease in the mean score between Phase 1 and Phase 3
Table 8.3
Mean scores for the BPT+SED and SED+BPT groups across Phases 1–3 (RBRI Total)
Phase 1 Phase 2 Phase 3
Group M(SD) Class. M(SD) Class. M(SD) Class.
BPT+SEDa 71.46 (7.49) Clinical 68.04 (7.41) Clinical 39.61 (7.60) Normal
SED+BPTb 67.53 (8.81) Clinical 35.73 (2.77) Normal 33.73 (1.67) Normal
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; RBRI = Rowe Behaviour
Rating Inventory; Class. = Classification.
a n = 11.
b n = 8.
for the SED-BPT group (z = −2.93, p = .003). Further analysis revealed that the decrease
following the SED was significant, however the decrease from the end of the SED to the end of
the BPT program was not. This indicates that it was the SED that resulted in both clinically
and statistically significant change and that the BPT did result in any additional improvement
for the SED-BPT group. This is further supported by the fact that the degree of improvement
from Phase 1 to Phase 3 was no greater than the degree of improvement from Phase 1 to Phase
2 (z = −1.75, p = .080) (see Table 8.4).
Table 8.4
Mean gain scores for the BPT+SED and SED+BPT groups across Phases 1–3 (RBRI Total)
Diff. b/n phases
1 to 2 1 to 3
Group M(SD) M(SD)
BPT+SEDa -3.42 (8.13) -31.85 (10.36)
SED+BPTb -31.81 (8.56) -33.81 (8.14)
Note: RBRI = Rowe Behaviour Rating Inventory; Diff. b/n = Difference between; BPT = Behavioural Parent
Training program; SED = Simplified Elimination Diet.
a n = 11.
b n = 8.
The data from the primary outcome therefore indicate that the combination of the two
interventions was not superior to the SED intervention itself and that, whilst the combination of
interventions was superior to the BPT in isolation, the SED was responsible for both clinically
and statistically significant change for both groups.
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8.5.2 Does the data support a preference for an intervention sequence?
Rowe Behaviour Rating Inventory Total score
Once again, it was the researcher’s intention to examine both the proportion of participant
scores falling in the Normal and Clinical ranges and the mean T scores for the RBRI Total in
order to ascertain whether the data supported a preference for the BPT+SED or SED+BPT
intervention sequence. However, the proportion of scores falling in the Clinical versus Normal
range following each intervention combination (Phase 3) could not be compared; scores for all
participants fell within the Normal range following the combination of both interventions (Phase
3) and the Fisher’s exact computation requires at least one score to fall within each range (i.e.,
Clinical and Normal). Therefore the number of participant scores falling in the Normal range
following each intervention combination (Phase 3) are described and analyses run on mean T
scores.
The fact that all individual participant scores fell within the Normal range following Phase 3
regardless of the intervention sequence indicates that neither the BPT+SED nor the SED+BPT
intervention sequence was superior in normalising the RBRI Total score (see Table 8.3). This
conclusion is further supported by the finding that there was no significant difference between the
two intervention sequences for the RBRI Total score at the end of Phase 3 (U = 25.5, p = .126).
Furthermore, the group mean for Phase 3 fell in the Normal range for both the BPT+SED and
SED+BPT groups. Finally, there was no significant difference in the degree of improvement
achieved by the BPT+SED group or that of the SED+BPT group from Phase 1 to Phase 3
(U = 43.0, p = .934) (see Table 8.4). The data for the primary outcome therefore do not support
a preference for one intervention sequence over another.
8.6 Analysis of secondary outcomes
8.6.1 Was a combination of the interventions more effective than either in-
tervention in isolation?
Rowe Behaviour Rating Inventory subscale scores
Data from the RBRI Total score are provided in Tables 8.5–8.10 for clarity of information
when assessing consistency of results against the primary outcome, however only data from the
RBRI subscales are discussed.
Consistent with the RBRI Total score, all RBRI subscale Restless scores for all participants in
both the BPT+SED and SED+BPT groups fell in the Normal range following the combination
of both interventions (Phase 3). Therefore, it was not possible to compute Phase 3 values for the
McNemar test for either intervention sequence; computation required at least one score to fall
within each of the Clinical and Normal ranges following the combination of both interventions
(Phase 3). Therefore the number of participant scores falling in the Normal range following each
intervention in isolation (Phase 2) and the combination of interventions (Phase 3) are described
and analyses run on mean T scores.
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The SED, in addition to the BPT, was necessary to normalise all individual scores on all RBRI
subscales for the BPT+SED group. Whilst individual RBRI Total scores for all 11 participants
in the BPT+SED group fell in the Normal range at the end of Phase 3 (SED), more than
half of the participants scored in the Clinical range on each of the RBRI subscales, with the
exception of the Restless subscale, on which 4 of the 11 participants fell in the Clinical range
following the BPT program (Phase 2) (see Table 8.5). Although the BPT+SED group’s mean
Table 8.5
Differences in proportions of RBRI scores in the Normal/Clinical range across Phases 1 – 3 for
the BPT+SEDa group
Participants in Normal range
Subscale Ph.1 Ph. 2 Ph. 3 χ2 p
Irritable/ No. (%) 1 (9.09) 3 (27.27) 11 (100.00)
Antisocial Diff. b/n
Ph. 1 & 2 2.93 .500
Inattentive No. (%) 4 (36.36) 3 (27.27) 11 (100.00)
Diff. b/n
Ph. 1 & 2 1.64 1.000
Restless No. (%) 4 (36.36) 7 (63.64) 11 (100.00)
Diff. b/n
Ph. 1 & 2 0.35 .375
Disturbed Sleep No. (%) 4 (36.36) 5 (45.45) 11 (100.00)
Diff. b/n
Ph. 1 & 2 0.05 1.000
Total No. (%) 0 (0.00) 2 (18.18) 11 (100.00)
Diff. b/n
Ph. 1 & 2 - -
Note: BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; Diff. b/n = Difference
between; Ph.= Phase/s; Difference between Phases 1 & 3 and between Phases 2 & 3 could not be calculated as all
scores fell in the Normal range following Phase 3.
a n = 11.
RBRI subscale scores decreased into the Normal range following the SED (Phase 3), scores for
the Irritable/Antisocial and Inattentive subscales remained in the Clinical range following the
BPT Program (Phase 2). The group’s mean Restless and Disturbed Sleep subscale scores fell
in the Normal range following the BPT program, however only seven and five of the individual
participants scored in the Normal range for these subscales, respectively (see Table 8.6). The
decreases in the mean score from Phase 1 to Phase 3 was significant for all RBRI subscales,
however, an examination of the change from Phases 1 to 2 and from Phases 2 to 3 revealed that
these significant decreases occurred between the end of the BPT program and the end of the
SED, that is between Phase 2 and Phase 3, for the Inattentive, Restless, and Disturbed Sleep
subscales. The decrease following the BPT program was significant for the Irritable/Antisocial
subscale, however this was not clinically significant as the group’s mean score remained in the
Clinical range following the BPT program (see Table 8.6). Furthermore, scores for 8 participants
remained in the Clinical range following the BPT program (see Table 8.5). Thus, the results for
the BPT+SED group indicate that, whilst the combination of the BPT and SED interventions
resulted in clinically and statistically significant change, so did the SED itself. This is further
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Table 8.6
Differences between mean RBRI scores across Phase 1 – 3 for the BPT+SEDa group
Phase
Subscale 1 2 3 z p ES
Irritable/ M(SD) 73.06 (7.63) 64.95 (6.80) 40.22 (5.97)
Antisocial Class. Clinical Clinical Normal
Diff. b/n
Ph. 1 & 3 -2.94 .003 1.00
Ph. 1 & 2 -2.67 .008 .91
Ph. 2 & 3 -2.94 .003 1.00
Inattentive M(SD) 66.35 (8.95) 68.79 (8.22) 43.13 (6.75)
Class. Clinical Clinical Normal
Diff. b/n
Ph. 1 & 3 -2.94 .003 1.00
Ph. 1 & 2 -0.77 .441 .45
Ph. 2 & 3 -2.93 .003 1.00
Restless M(SD) 64.36 (9.50) 57.60 (9.28) 40.57 (8.58)
Class. Clinical Normal Normal
Diff. b/n
Ph. 1 & 3 -2.94 .003 1.00
Ph. 1 & 2 -1.90 .058 .64
Ph. 2 & 3 -2.81 .005 .91
Disturbed M(SD) 64.05 (7.83) 61.48 (8.88) 46.36 (6.51)
Sleep Class. Clinical Normal Normal
Diff. b/n
Ph. 1 & 3 -2.81 .005 1.00
Ph. 1 & 2 -0.48 .634 .82
Ph. 2 & 3 -2.82 .005 .91
Total M(SD) 71.46 (7.49) 68.04 (7.41) 39.61 (7.69)
Class. Clinical Clinical Normal
Diff. b/n
Ph. 1 & 3 -2.93 .003 1.00
Ph. 1 & 2 -1.33 .182 .64
Ph. 2 & 3 -2.93 .003 1.00
Note: RBRI = Rowe Behaviour Rating Inventory; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Class.= Classification; Diff. b/n = Difference between; Ph. = Phases.
a n = 11.
supported by the fact that the degree of improvement from Phase 1 to Phase 3 was significantly
greater than the improvement from Phase 1 to Phase 2 for all RBRI subscales (see Table 8.7).
The SED itself was enough to normalise individual RBRI subscale scores for all 8 participants
in the SED+BPT group (see Table 8.8). The subsequent completion of the BPT program in
Phase 3 was unable to affect clinically significant improvement as scores for all participants
were already in the Normal range prior to the commencement of the BPT program. Likewise,
the SED+BPT group’s RBRI mean subscale scores all fell in Normal range after the SED (see
Table 8.9). The group’s Restless and Disturbed Sleep subscales fell in the Normal range prior to
the SED (Phase 1), however only 4 of the 8 individual participants had scores in the Normal
range prior to the SED (Phase 1). Furthermore, whilst statistically significant improvement was
seen from baseline (Phase 1) through to the completion of the intervention sequence (Phase 3)
for the SED+BPT group on all subscales, improvement on all subscales was only significant from
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Table 8.7
Differences between Phases 1–2 and Phases 1–3 gain scores for the BPT+SEDa group (RBRI)
Subscale Phases M(SD) z p
Irritable/Antisocial 1 to 2 -8.10 (5.92)
1 to 3 -32.83 (6.68)
Diff. b/n 1 to 2 & 1 to 3 -2.94 .003
Inattentive 1 to 2 2.44 (9.41)
1 to 3 -23.21 (9.04)
Diff. b/n 1 to 2 & 1 to 3 -2.93 .003
Restless 1 to 2 -6.76 (10.46)
1 to 3 -23.78 (9.47)
Diff. b/n 1 to 2 & 1 to 3 -2.81 .005
Disturbed Sleep 1 to 2 -2.56 (11.61)
1 to 3 -17.68 (11.04)
Diff. b/n 1 to 2 & 1 to 3 -2.82 .005
Total 1 to 2 -3.42 (8.13)
1 to 3 -31.85 (10.36)
Diff. b/n 1 to 2 & 1 to 3 -2.93 .003
Note: RBRI = Rowe Behaviour Rating Inventory; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between phases.
a n = 11.
Table 8.8
Differences in proportions of RBRI scores in the Normal/Clinical range across Phases 1 – 3 for
the SED+BPTa group
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3
Irritable / Antisocial 1 (12.50) 8 (100.00) 8 (100.00)
Inattentive 4 (50.00) 8 (100.00) 8 (100.00)
Restless 4 (50.00) 8 (100.00) 8 (100.00)
Disturbed Sleep 4 (50.00) 8 (100.00) 8 (100.00)
Total 0 (0.00) 8 (100.00) 8 (100.00)
Note: RBRI = Rowe Behaviour Rating Inventory; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Ph. = Phase/s; Difference between phases could not be calculated as all scores fell in the
Normal range following Phases 2 & 3.
a n = 8.
baseline (Phase 1) to the completion of the SED (Phase 2) and not from the completion of the
SED (Phase 2) to the completion of the BPT (Phase 3). This indicates that it was the SED that
resulted in both clinically and statistically significant change and that the BPT did result in any
additional improvement for the SED-BPT group. This is further supported by the fact that the
degree of improvement from Phase 1 to Phase 3 was no greater than the degree of improvement
from Phase 1 to Phase 2 for any of the RBRI subscales (see Table 8.10).
Overall, the RBRI subscale data therefore support the conclusion drawn by the primary
outcome: the combination of the two interventions was not superior to the SED in isolation
and, whilst the combination of intervention was superior to the BPT in isolation, the SED was
responsible for both clinically and statistically significant change for both groups.
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Table 8.9
Differences between mean RBRI scores across Phase 1 – 3 for the SED+BPTa group
Phase
Subscale 1 2 3 z p ES
Irritable/ M(SD) 68.13 (6.78) 39.35 (3.40) 36.34 (1.09)
Antisocial Class. Clinical Normal Normal
Diff. b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -2.52 .012 1.00
Ph. 2 & 3 -1.84 .066 1.00
Inattentive M(SD) 62.01 (12.70) 37.40 (2.56) 36.76 (1.32)
Class. Clinical Normal Normal
Diff. b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -2.52 .012 1.00
Ph. 2 & 3 -0.45 .655 .50
Restless M(SD) 58.15 (10.65) 35.98 (2.78) 35.60 (4.05)
Class. Normal Normal Normal
Diff. b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -0.48 .655 .38
Disturbed M(SD) 58.20 (15.28) 43.34 (1.89) 42.69 (0.16)
Sleep Class. Normal Normal Normal
Diff. b/n
Ph. 1 & 3 -2.20 .028 1.00
Ph. 1 & 2 -2.02 .043 1.00
Ph. 2 & 3 -1.00 .317 1.00
Total M(SD) 67.53 (8.81) 35.73 (2.77) 33.73 (1.67)
Class. Clinical Normal Normal
Diff. b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -2.52 .012 1.00
Ph. 2 & 3 -1.75 .080 .88
Note: RBRI = Rowe Behaviour Rating Inventory; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Class.= Classification; Diff. b/n = Difference between; Ph. = Phases.
a n = 8.
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Table 8.10
Differences between Phases 1–2 and Phases 1–3 gain scores for the SED+BPTa group (RBRI)
Subscale Phases M(SD) z p
Irritable/Antisocial 1 to 2 -28.78 (6.42)
1 to 3 -31.79 (6.03)
Diff. b/n 1 to 2 & 1 to 3 -1.84 .066
Inattentive 1 to 2 -24.61 (13.54)
1 to 3 -25.25 (12.51)
Diff. b/n 1 to 2 & 1 to 3 -0.45 .655
Restless 1 to 2 -22.18 (10.60)
1 to 3 -22.55 (9.19)
Diff. b/n 1 to 2 & 1 to 3 -0.45 .655
Disturbed Sleep 1 to 2 -14.86 (15.92)
1 to 3 -15.51 (15.32)
Diff. b/n 1 to 2 & 1 to 3 -1.00 .317
Total 1 to 2 -31.81 (8.86)
1 to 3 -33.81 (8.14)
Diff. b/n 1 to 2 & 1 to 3 -1.75 .080
Note: RBRI = Rowe Behaviour Rating Inventory; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Diff. b/n = Difference between phases.
a n = 8.
Conners Parent Rating Scale Revised (Long version)
To enhance the readability of this section, results for the CPRS are confined to the Totals
and subscales relevant to those behaviours targeted by the BPT and SED interventions; results
for all subscales are presented in Appendix R and are not discussed in this section.
Phase 2 and 3 CPRS data were returned for eight participants in the BPT+SED group and
seven participants in the SED+BPT group. Consistent with the RBRI, the CPRS Total scores
and selected subscale scores for all participants in both the BPT+SED and SED+BPT groups
fell in the Normal range following the combination of both interventions (Phase 3), with the
exception of the Hyperactivity score for the BPT+SED group. Therefore, it was only possible to
compute values for the McNemar test for the Hyperactivity scale for the BPT+SED group. The
number of participant scores falling in the Normal range following each intervention in isolation
(Phase 2) and the combination of interventions (Phase 3) are described for the remaining CPRS
scores and analyses for the CPRS Totals and subscales run on mean T scores for both groups.
Only those participants who returned the CPRS at Phase 1, Phase 2, and Phase 3 were included
in these analyses. Analyses therefore included 8 of the 11 participants from the BPT+SED group
who completed Phase 3 and 7 of the 8 participants from the SED+BPT group who completed
Phase 3.
The SED, in addition to the BPT, was necessary to normalise all individual scores on all CPRS
totals and the relevant subscales for the BPT+SED group; the exception was the Hyperactivity
subscale, on which one participant remained in the Clinical range following the SED. Whilst
individual scores for participants in the BPT+SED group fell in the Normal range at the end of
Phase 3 (SED), more than half of the participants scored in the Clinical range on each of the
CPRS total and subscale scores at the end of Phase 2 (see Table 8.11).
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Table 8.11
Differences in proportions of CPRS scores in the Normal/Clinical range across Phases 1–3 for
the BPT+SEDa group (Totals and selected subscales)b
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Oppositional No. (%) 1 (12.50) 3 (37.50) 8 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 1.91 .500
Ph. 2 & 3 - -
Hyperactivity No. (%) 2 (25.00) 3 (37.50) 7 (87.50)
Diff. b/n
Ph. 1 & 3 0.38 .063
Ph. 1 & 2 4.44 1.000
Ph. 2 & 3 0.69 .125
ADHD Index No. (%) 4 (50.00) 3 (37.50) 8 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 0.53 1.000
Ph. 2 & 3 - -
Global Index: No. (%) 2 (25.00) 3 (37.50) 8 (100.00)
Total Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 4.44 1.000
Ph. 2 & 3 - -
DSM-IV: Total No. (%) 1 (12.50) 3 (37.50) 8 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 1.91 .500
Ph. 2 & 3 - -
Note. CPRS = Conners Parent Rating Scale; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between; Ph. = Phases.
a n = 8.
b See Table R.1 in Appendix R for all subscales.
Although the BPT+SED group’s mean scores fell in the Normal range following the SED
(Phase 3), all CPRS total and subscale scores remained in the Clinical range following the BPT
Program (Phase 2) (see Table 8.12).
The decreases in the mean score from Phase 1 to Phase 3 was significant for all CPRS
total and subscale scores, however, an examination of the change from Phases 1 to 2 and from
Phases 2 to 3 revealed that these significant decreases occurred between the end of the BPT
program and the end of the SED, that is between Phase 2 and Phase 3, for the totals and the
ADHD Index. The decrease following the BPT program was significant for the Oppositional
and Hyperactivity subscales, however this was not clinically significant as the group’s mean
score remained in the Clinical range following the BPT program (see Table 8.12). Furthermore,
scores for 5 individual participants remained in the Clinical range on both the Oppositional and
Hyperactivity subscales following the BPT program. Thus, the results for the BPT+SED group
indicate that, whilst the combination of the BPT and SED interventions resulted in clinically
and statistically significant change, so did the SED itself. This is further supported by the fact
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Table 8.12
Differences between mean CPRS scores across Phase 1–3 for the BPT+SEDa group (Totals and
selected subscales)b
Phase
Subscale 1 2 3 z p ES
Oppositional M(SD) 72.75 (12.53) 67.00 (16.02) 46.88 (6.08)
Class. Clinical Clinical Normal
Diff b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -2.41 .016 .63
Ph. 2 & 3 -2.52 .012 1.00
HyperactivityM(SD) 76.00 (12.18) 71.50 (11.83) 51.88 (8.22)
Class. Clinical Clinical Normal
Diff b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -1.97 .049 .63
Ph. 2 & 3 -2.52 .012 1.00
ADHD Index M(SD) 70.88 (8.01) 68.88 (16.58) 48.25 (5.37)
Class. Clinical Clinical Normal
Diff b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -0.56 .574 .50
Ph. 2 & 3 -2.52 .012 1.00
Global Index:M(SD) 73.63 (12.07) 68.88 (16.26) 48.13 (6.06)
Total Class. Clinical Clinical Normal
Diff b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -1.12 .262 .63
Ph. 2 & 3 -2.52 .012 1.00
DSM-IV: M(SD) 74.00 (10.25) 70.50 (16.46) 49.75 (6.16)
Total Class. Clinical Clinical Normal
Diff b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -0.84 .401 .50
Ph. 2 & 3 -2.52 .012 1.00
Note: CPRS = Conners Parent Rating Scale; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Class.= Classification; Diff. b/n = Difference between; Ph. = Phases.
a n = 8.
b See Table R.2 in Appendix R for all subscales.
that the degree of improvement from Phase 1 to Phase 3 was significantly greater than the
improvement from Phase 1 to Phase 2 for the CPRS totals and subscale scores (see Table 8.13).
The SED itself was enough to normalise individual CPRS Total and subscale scores for all
seven participants in the SED+BPT group (see Table 8.14).
The subsequent completion of the BPT program in Phase 3 was unable to affect clinically
significant improvement as scores for all participants were already in the Normal range prior to
the commencement of the BPT program. Likewise, the SED+BPT group’s CPRS mean subscale
scores all fell in Normal range after the SED (see Table 8.15). Furthermore, whilst statistically
significant improvement was seen from baseline (Phase 1) through to the completion of the
intervention sequence (Phase 3) for the SED+BPT group on the CPRS Totals and selected
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Table 8.13
Differences between Phase 1–2 and Phases 1–3 gain scores for the BPT+SEDa group (CPRS)
(Totals and selected subscales)b
Subscale Gain across phases M(SD) z p ES
Oppositional 1 to 2 -5.75 (5.78)
1 to 3 -25.88 (12.73)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .57
Hyperactivity 1 to 2 -4.50 (4.24)
1 to 3 -24.13 (9.22)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .43
ADHD Index 1 to 2 -2.00 (10.69)
1 to 3 -22.63 (6.80)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .57
Global Index: 1 to 2 -4.75 (9.29)
Total 1 to 3 -25.50 (9.99)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .43
DSM-IV: 1 to 2 -3.50 (10.41)
Total 1 to 3 -24.25 (6.45)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .57
Note: CPRS = Conners Parent Rating Scale; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between phases.
a n = 8.
a See Table R.3 in Appendix R for all subscales.
Table 8.14
Differences in proportions of CPRS scores in the Normal/Clinical range across Phases 1–3 for
the SED+BPTa group (Totals and selected subscales)b
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3
Oppositional 0 (0.00) 7 (100.00) 7 (100.00)
Hyperactivity 4 (57.14) 7 (100.00) 7 (100.00)
ADHD Index 5 (62.50) 7 (100.00) 7 (100.00)
Global Index: Total 4 (57.14) 7 (100.00) 7 (100.00)
DSM-IV: Total 2 (28.57) 7 (100.00) 7 (100.00)
Note. CPRS = Conners Parent Rating Scale; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Ph. = Phase; Difference between Phases were unable to be calculated due to all selected scores
falling in Normal range following Phase 3 (see Table 8.5).
a n = 7.
b See Table R.4 in Appendix R for all subscales.
subscales, all improvements were only significant from baseline (Phase 1) to the completion of the
SED (Phase 2) and not from the completion of the SED (Phase 2) to the completion of the BPT
(Phase 3). This indicates that it was the SED that resulted in both clinically and statistically
significant change and that the BPT did result in any additional improvement for the SED-BPT
group on the CPRS. This is further supported by the fact that the degree of improvement from
Phase 1 to Phase 3 was no greater than the degree of improvement from Phase 1 to Phase 2 for
any of the CPRS Totals or subscales for the SED+BPT group (see Table 8.16).
Overall, the CPRS data support the conclusion drawn by the primary outcome: the combi-
nation of the two interventions was not superior to the SED intervention itself and, whilst the
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combination of interventions was superior to the BPT in isolation, the SED was responsible for
both clinically and statistically significant change for both groups.
Table 8.15
Differences between mean CPRS scores across Phase 1–3 for the SED+BPTa group (Totals and
selected subscales)b
Phase
Subscale 1 2 3 z p ES
Oppositional M(SD) 74.86 (11.28) 45.86 (4.26) 43.14 (3.63)
Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -1.54 .125 .86
HyperactivityM(SD) 62.71 (10.26) 44.00 (2.52) 43.71 (4.46)
Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -0.27 .786 .57
ADHD Index M(SD) 68.14 (10.88) 45.71 (6.68) 43.43 (3.51)
Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -0.93 .352 .71
Global Index:M(SD) 71.14 (8.97) 43.57 (3.51) 41.71 (3.25)
Total Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.38 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -0.95 .343 .71
DSM-IV: M(SD) 67.43 (14.09) 45.43 (3.99) 43.29 (3.90)
Total Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.20 .027 1.00
Ph. 2 & 3 -1.06 .288 .71
Note: CPRS = Conners Parent Rating Score; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Class.= Classification; Diff. b/n = Difference between; Ph. = Phases.
a n = 7.
b See Table R.5 in Appendix R for all subscales.
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Table 8.16
Differences between Phase 1–2 and Phases 1–3 gain scores for the SED+BPTa group (CPRS)
(Totals and selected subscales)b
Subscale Gain across phases M(SD) z p ES
Oppositional 1 to 2 -29.00 (14.40)
1 to 3 -31.71 (12.50)
Diff. b/n 1 to 2 & 1 to 3 -1.54 .125 1.00
Hyperactivity 1 to 2 -18.71 (8.96)
1 to 3 -19.00 (10.05)
Diff. b/n 1 to 2 & 1 to 3 -0.27 .786 .88
ADHD Index 1 to 2 -22.43 (9.00)
1 to 3 -24.71 (10.00)
Diff. b/n 1 to 2 & 1 to 3 -0.93 .352 1.00
Global Index: 1 to 2 -27.57 (7.85)
Total 1 to 3 -29.43 (9.18)
Diff. b/n 1 to 2 & 1 to 3 -0.95 .343 1.00
DSM-IV: 1 to 2 -22.00 (12.75)
Total 1 to 3 -24.14 (14.11)
Diff. b/n 1 to 2 & 1 to 3 -1.06 .288 1.00
Note: CPRS = Conners Parent Rating Scale; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Diff. b/n = Difference between phases.
a n = 7.
b See Table R.6 in Appendix R for all subscales.
Child Behaviour Checklist
To enhance readability of this section, results for the Child Behaviour Checklist (CBCL) are
confined to the Total and those subscales relevant to the behaviours targeted by the BPT and
SED interventions; results for all subscales are presented in Appendix R and are not discussed in
this section.
Only those participants who returned the CBCL at Phase 1, Phase 2, and Phase 3 were
included in these analyses. Analyses therefore included 8 of the 11 participants from the
BPT+SED group who completed Phase 3 and 7 of the 8 participants from the SED+BPT group
who completed Phase 3. Consistent with the RBRI, the CBCL Total and selected subscale scores
for all participants, in both the BPT+SED and SED+BPT groups, fell in the Normal range
following the combination of both interventions (Phase 3), with the exception of the BPT+SED
group’s Total score. Therefore, it was only possible to compute Phase 3 values for the McNemar
test for the Total score for the BPT+SED group as this was the only subscale with scores in both
the Clinical and Normal range at Phase 3. The number of participant scores falling in the Normal
range following each intervention in isolation (Phase 2) and the combination of interventions
(Phase 3) are described for the remaining CBCL scores and the CBCL Total, and analyses for
the CBCL Total and subscales run on mean T scores for both groups.
The SED, in addition to the BPT, was necessary to normalise all individual scores on the
CBCL subscales for the BPT+SED group. With the exception of the CBCL Total score, on
which two participants remained in the Clinical range, all individual scores for participants in the
BPT+SED group fell in the Normal range at the end of Phase 3 (SED). However, approximately
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one quarter of participants scored in the Clinical range on each of the CBCL Total and subscale
scores (see Table 8.17) following the BPT program (Phase 2).
Table 8.17
Differences in proportions of CBCL scores in the Normal/Clinical range across Phases 1–3 for
the BPT+SEDa group (Totals and selected subscales)b
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Total No (%) 0 (0.00) 2 (25.00) 6 (75.00)
Diff. b/n
Ph. 1 & 3 0.38 .063
Ph. 1 & 2 0.34 1.000
Ph. 2 & 3 0.89 .125
Aggressive No (%) 2 (25.00) 3 (37.50) 8 (100.00)
Behaviour Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 4.44 1.000
Ph. 2 & 3 - -
Affective No (%) 3 (37.50) 1 (12.50) 6 (75.00)
Problems Diff. b/n
Ph. 1 & 3 1.60 .250
Ph. 1 & 2 1.91 .500
Ph. 2 & 3 0.38 .063
Attention Deficit/ No (%) 3 (37.50) 2 (25.00) 8 (100.00)
Hyperactivity Diff. b/n
Problems Ph. 1 & 3 - -
Ph. 1 & 2 4.44 1.000
Ph. 2 & 3 - -
Oppositional No (%) 1 (12.50) 2 (25.00) 8 (100.00)
Defiant Diff. b/n
Problems Ph. 1 & 3 - -
Ph. 1 & 2 0.38 1.000
Ph. 2 & 3 - -
Note. CBCL = Child Behaviour Checklist; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between; Ph. = Phase.
a n = 8.
b See Table R.7 in Appendix R for all subscales.
Although the BPT+SED group’s mean scores fell in the Normal range following the SED
(Phase 3), all group CPRS total and subscale mean scores remained in the Clinical range following
the BPT Program (Phase 2) (see Table 8.18).
The decreases in the mean scores from Phase 1 to Phase 3 were significant for the CBCL
Total and subscale scores, however, an examination of the change from Phases 1 to 2 and from
Phases 2 to 3 revealed that these significant decreases occurred between the end of the BPT
program and the end of the SED, that is between Phase 2 and Phase 3 (see Table 8.18). Thus,
the results for the BPT+SED group indicate that, whilst the combination of the BPT and SED
interventions resulted in clinically and statistically significant change, so did the SED itself. This
is further supported by the fact that the degree of improvement from Phase 1 to Phase 3 was
significantly greater than the improvement from Phase 1 to Phase 2 for the CBCL Total and
subscale scores (see Table 8.19).
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Table 8.18
Differences between mean CBCL scores across Phase 1–3 for the BPT+SEDa group (Totals and
selected subscales)b
Phase
Subscale 1 2 3 z p ES
Total M(SD) 73.38 (9.58) 71.38 (12.49) 49.50 (11.30)
Class. Clinical Clinical Normal
Diff. b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -0.70 .483 .50
Ph. 2 & 3 -2.37 .018 1.00
Aggressive M(SD) 72.88 (13.11) 72.13 (14.49) 52.13 (3.68)
Behaviour Class. Clinical Clinical Normal
Diff. b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -0.56 .575 .50
Ph. 2 & 3 -2.37 .018 1.00
Affective M(SD) 70.63 (12.35) 70.75 (12.09) 54.00 (6.91)
Problems Class. Clinical Clinical Normal
Diff. b/n
Ph. 1 & 3 -2.52 .012 .88
Ph. 1 & 2 -0.35 .726 .50
Ph. 2 & 3 -2.37 .018 .88
Attention Deficit/M(SD) 64.63 (10.61) 68.13 (9.89) 50.75 (1.39)
Hyperactivity Class. Clinical Clinical Normal
Problems Diff. b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -1.36 .176 .25
Ph. 2 & 3 -2.37 .018 1.00
Oppositional M(SD) 71.13 (7.70) 68.88 (8.97) 51.88 (2.95)
Defiant Class. Clinical Clinical Normal
Problems Diff. b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -0.70 .483 .63
Ph. 2 & 3 -2.38 .017 1.00
Note: CBCL= Child Behaviour Checklist; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Class.= Classification; Diff. b/n = Difference between; Ph. = Phase/s.
a n = 8.
b See Table R.8 in Appendix R for all subscales.
The SED itself was enough to normalise individual CBCL Total and subscale scores for all
seven participants in the SED+BPT group (see Table 8.20). The subsequent completion of the
BPT program in Phase 3 was unable to affect clinically significant improvement as scores for all
participants were already in the Normal range prior to the commencement of the BPT program.
Likewise, the SED+BPT group’s CBCL Total and subscale scores fell in Normal range after
the SED (see Table 8.21). Furthermore, whilst statistically significant improvement was seen
from baseline (Phase 1) through to the completion of the intervention sequence (Phase 3) for the
SED+BPT group on the CPRS Total and subscales, all improvements were only significant from
baseline (Phase 1) to the completion of the SED (Phase 2) and not from the completion of the
SED (Phase 2) to the completion of the BPT (Phase 3). This indicates that it was the SED that
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Table 8.19
Differences between Phase 1–2 and Phases 1–3 gain scores for the BPT+SEDa group (CBCL)
(Totals and selected subscales)b
Subscale Gain across phases M(SD) z p ES
Total 1 to 2 -2.00 (7.65)
1 to 3 -23.88 (9.26)
Diff. b/n 1 to 2 & 1 to 3 -2.37 .018 .71
Aggressive Behaviour 1 to 2 -0.75 (11.26)
1 to 3 -20.75 (12.68)
Diff. b/n 1 to 2 & 1 to 3 -2.37 .018 1.00
Affective Problems 1 to 2 0.13 (9.83)
1 to 3 -16.63 (12.33)
Diff. b/n 1 to 2 & 1 to 3 -2.37 .018 .00
Attention Deficit/ 1 to 2 3.50 (7.15)
Hyperactivity Problems 1 to 3 -13.88 (10.78)
Diff. b/n 1 to 2 & 1 to 3 -2.37 .018 .43
Oppositional Defiant 1 to 2 -2.25 (8.66)
Problems 1 to 3 -19.25 (8.89)
Diff. b/n 1 to 2 & 1 to 3 -2.38 .017 .43
Note: CBCL = Child Behavior Checklist; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between phases.
a n = 8.
a See Table R.9 in Appendix R for all subscales.
Table 8.20
Differences in proportions of CBCL scores in the Normal/Clinical range across Phases 1–3 for
the SED+BPTa group (Totals and selected subscales)b
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3
Total 0 (0.00) 7 (100.00) 7 (100.00)
Aggressive Behaviour 0 (0.00) 7 (100.00) 7 (100.00)
Affective Problems 5 (71.43) 7 (100.00) 7 (100.00)
Attention Deficit/ Hyperactivity Problems 4 (57.14) 7 (100.00) 7 (100.00)
Oppositional Defiant Problems 1 (14.29) 7 (100.00) 7 (100.00)
Note. CBCL = Child Behaviour Checklist; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Ph. = Phase; Difference between Phases were unable to be calculated due to all selected scores
falling in Normal range following Phase 3 (see Table 8.5).
a n = 7.
b See Table R.10 in Appendix R for all subscales.
resulted in both clinically and statistically significant change and that the BPT did result in any
additional improvement for the SED-BPT group on the CBCL. This is further supported by the
fact that the degree of improvement from Phase 1 to Phase 3 was no greater than the degree
of improvement from Phase 1 to Phase 2 for any of the CBCL Total or the subscales for the
SED+BPT group (see Table 8.22).
Overall, the CBCL data support the conclusion drawn by the primary outcome: the combi-
nation of the two interventions was not superior to the SED intervention itself and, whilst the
combination of interventions was superior to the BPT in isolation, the SED was responsible for
both clinically and statistically significant change for both groups.
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Table 8.21
Differences between mean CBCL scores across Phase 1–3 for the SED+BPTa group (Totals and
selected subscales)b
Phase
Subscale 1 2 3 z p ES
Total M(SD) 66.86 (6.36) 36.86 (8.36) 32.43 (7.55)
Class. Clinical Normal Normal
Diff. b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -1.22 .223 .71
Aggressive M(SD) 69.86 (8.07) 50.14 (0.38) 50.1 4 (0.38)
Behaviour Class. Clinical Normal Normal
Diff. b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.38 .017 1.00
Ph. 2 & 3 0.00 1.000 .86
Affective M(SD) 57.00 (7.59) 50.14 (0.38) 50.00 (0.00)
Problems Class. Clinical Normal Normal
Diff. b/n
Ph. 1 & 3 -2.21 .027 1.00
Ph. 1 & 2 -2.21 .027 1.00
Ph. 2 & 3 -1.00 .317 1.00
Attention Deficit/M(SD) 62.86 (8.25) 51.14 (3.02) 50.00 (0.00)
Hyperactivity Class. Clinical Normal Normal
Problems Diff. b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -1.00 .317 1.00
Oppositional M(SD) 70.71 (6.34) 50.57 (0.79) 50.29 (0.49)
Defiant Class. Clinical Normal Normal
Problems Diff. b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -0.82 .414 .71
Note: CBCL = Child Behaviour Checklist; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Class.= Classification; Diff. b/n = Difference between; Ph. = Phase/s.
a n = 7.
b See Table R.11 in Appendix R for all subscales.
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Table 8.22
Differences between Phase 1–2 and Phases 1–3 gain scores for the SED+BPTa group (CBCL)
(Totals and selected subscales)b
Subscale Gain across phases M(SD) z p ES
Total 1 to 2 -30.00 (6.76)
1 to 3 -34.43 (9.18)
Diff. b/n 1 to 2 & 1 to 3 -1.22 .223 1.00
Aggressive Behaviour 1 to 2 -11.71 (6.70)
1 to 3 -20.14 (6.23)
Diff. b/n 1 to 2 & 1 to 3 0.00 1.000 1.00
Affective Problems 1 to 2 -20.14 (6.23)
1 to 3 -7.43 (7.11)
Diff. b/n 1 to 2 & 1 to 3 -1.00 .317 1.00
Attention Deficit/ 1 to 2 -11.71 (6.70)
Hyperactivity Problems 1 to 3 -20.14 (6.23)
Diff. b/n 1 to 2 & 1 to 3 -1.00 .317 .75
Oppositional Defiant 1 to 2 -20.14 (6.23)
Problems 1 to 3 -20.43 (6.05)
Diff. b/n 1 to 2 & 1 to 3 -0.82 .414 1.00
Note: CBCL = Child Behavior Checklist; SED = Simplified Elimination Diet; BPT = Behavioural Parent Training
program; Diff. b/n = Difference between phases.
a n = 7.
b See Table R.12 in Appendix R for all subscales.
Social Skills Rating System
Only those participants who returned the SSRS at Phase 1, Phase 2, and Phase 3 were
included in these analyses. Analyses therefore included six participants in each group which is a
notably low proportion of participants from the BPT+SED group. The SSRS Total and subscale
scores for all participants, in both the BPT+SED and SED+BPT groups, fell in the Normal
range following the combination of both interventions (Phase 3). Therefore, it was not possible
to compute Phase 3 values for the McNemar test for either group. The number of participant
scores falling in the Normal range following each intervention in isolation (Phase 2) and the
combination of interventions (Phase 3) are described for the SSRS Total and subscale scores and
analyses for the SSRS Total run on mean T scores for both groups. “Normal” was defined as
a participant’s score falling in the “Average/More [than average]” range, indicating that the
participant’s social skills were either equivalent to, or better than, other children his/her own
age and sex. Scores in the Clinical range were those falling in the “Fewer” range, indicating the
participant had fewer social skills than a child his/her own age and sex.
The SED, in addition to the BPT, was necessary to normalise all individual scores on the
SSRS Total and subscale scores for the BPT+SED group. All individual scores for participants in
the BPT+SED group fell in the Normal range at the end of Phase 3 (SED). However, following
the BPT program (Phase 2), half of the participants remained in the Clinical range on the
Cooperation subscale, two-thirds remained in the Clinical range on the Assertiveness and Self-
control subscales, and all but one participant remained in the Clinical range on each of the
Responsibility and SSRS Total scales (see Table 8.23).
Although the BPT+SED group’s mean SSRS Total score fell in the Normal range following
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Table 8.23
Differences in proportions of SSRS scores in the Normal/Clinical range across Phases 1–3 for
the BPT+SEDa group
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Cooperation No. (%) 2 (33.33) 3 (50.00) 6 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 3.00 1.000
Ph. 2 & 3 - -
Assertiveness No. (%) 2 (33.33) 2 (33.33) 6 (100.00)
Diff. b/n
Ph. 1 & 3 1.50 0.500
Ph. 1 & 2 6.00 1.000
Ph. 2 & 3 1.50 0.500
Responsibility No. (%) 3 (50.00) 1 (16.67) 6 (100.00)
Diff. b/n
Ph. 1 & 3 1.20 0.625
Ph. 1 & 2 1.20 0.500
Ph. 2 & 3 0.24 0.125
Self-control No. (%) 2 (33.33) 2 (33.33) 6 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 6.00 1.000
Ph. 2 & 3 - -
Total No. (%) 1 (16.67) 1 (16.67) 6 (100.00)
Diff. b/n
Ph. 1 & 3 0.24 0.125
Ph. 1 & 2 6.00 1.000
Ph. 2 & 3 0.24 0.125
Note. SSRS = Social Skills Rating System; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between; Ph. = Phases.
a n = 6.
the SED (Phase 3), it remained in the Clinical range following the BPT Program (Phase 2) (see
Table 8.24).
Table 8.24
Differences between mean SSRS scores across Phase 1–3 for the BPT+SEDa group
Phase
1 2 3 z p ES
M(SD) 72.17 (11.25) 74.00 (12.23) 98.33 (14.68)
Class. Clinical Clinical Normal
Diff. b/n
Ph. 1 & 3 -1.99 .046 1.00
Ph. 1 & 2 -.84 .400 .67
Ph. 2 & 3 -2.20 .028 1.00
Note: SRSS = Social Skills Rating System; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Class.= Classification; Diff. b/n = Difference between; Ph. = Phase/s.
a n = 6.
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The decreases in the mean SSRS Total score from Phase 1 to Phase 3 was significant, however,
an examination of the change from Phases 1 to 2 and from Phases 2 to 3 revealed that this
significant decrease occurred between the end of the BPT program and the end of the SED,
that is between Phase 2 and Phase 3. Thus, the results for the BPT+SED group indicate that,
whilst the combination of the BPT and SED interventions resulted in clinically and statistically
significant change, so did the SED itself. This is further supported by the fact that the degree
of improvement from Phase 1 to Phase 3 (M = 26.17, SD = 20.26) was significantly greater
than the improvement from Phase 1 to Phase 2 (M = 1.83, SD = 5.12) for the SSRS Total score
(z = −1.99, p = .046).
The SED itself was enough to normalise individual SSRS Total and subscale scores for all six
participants in the SED+BPT group (see Table 8.25), with the exception of the Assertiveness
subscale, on which one participant remained in the Clinical range. The subsequent completion
Table 8.25
Differences in proportions of SSRS scores in the Normal/Clinical range across Phases 1–3 for
the SED+BPTa group
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Cooperation No. (%) 4 (66.67) 6 (100.00) 6 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Assertiveness No. (%) 2 (33.33) 5 (83.33) 6 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 0.60 .250
Ph. 2 & 3 - -
Responsibility No. (%) 3 (50.00) 6 (100.00) 6 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Self-control No. (%) 3 (50.00) 6 (100.00) 6 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Total No. (%) 3 (50.00) 6 (100.00) 6 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Note. SSRS = Social Skills Rating System; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Ph. = Phases.
a n = 6.
of the BPT program in Phase 3 was unable to affect clinically significant improvement as all
remaining participants were already in the Normal range on all scales prior to the commencement
of the BPT program. The participant whose score remained in the Clinical range on the
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Assertiveness subscale following the SED (Phase 2) scored in the Normal range following the
BPT (Phase 3). The SED+BPT group’s SSRS Total score fell in Normal range after the SED
(see Table 8.26).
Table 8.26
Differences between mean SSRS scores across Phase 1 – 3 for the SED+BPTa group
Phase
1 2 3 z p ES
M(SD) 83.83 (14.73) 110.00 (10.28) 108.50 (12.10)
Class. Clinical Normal Normal
Diff. b/n
Ph. 1 & 3 -2.21 .027 1.00
Ph. 1 & 2 -2.20 .028 1.00
Ph. 2 & 3 -.32 .752 .50
Note: SRSS = Social Skills Rating System; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Class.= Classification; Diff. b/n = Difference between; Ph. = Phase/s.
a n = 6.
Furthermore, whilst statistically significant improvement was seen from baseline (Phase 1)
through to the completion of the intervention sequence (Phase 3) for the SED+BPT group on
the SSRS Total and subscales, all improvements were only significant from baseline (Phase 1)
to the completion of the SED (Phase 2), and not from the completion of the SED (Phase 2)
to the completion of the BPT (Phase 3). This indicates that it was the SED that resulted in
both clinically and statistically significant change and that the BPT did result in any additional
improvement for the SED+BPT group on the SSRS. This is further supported by the fact that
the degree of improvement from Phase 1 to Phase 3 (M = 24.67, SD = 17.77) was no greater
than the degree of improvement from Phase 1 to Phase 2 (M = 26.17, SD = 16.96) for the
SED+BPT group’s CBCL Total score (z = −.315, p = .752).
Overall, the SSRS data show that the combination of the two interventions was not superior
to the SED intervention itself in improving social skills and that, whilst the combination of
intervention was superior to the BPT in isolation, the SED was responsible for both clinically
and statistically significant change for both groups.
Children’s Sleep Wake Scale
Phase 2 and 3 CSWS data were returned for nine participants in the BPT+SED group and
seven participants in the SED+BPT group. Because there were no available standard scores for
the CSWS, only the classification of participant’s scores as Normal/Clinical could be examined.
Where possible, McNemar calculations were performed to ascertain differences in the proportion
of participants scoring the the Normal/Clinical ranges between phases. “Normal” was defined as
as a participants score falling in (or above) the range typical for child or the same age and sex.
Scores in the Clinical range were those falling below this typical range. Only those participants
who returned the CSWS at Phases 1, 2, and 3 were included in these analyses. Analyses therefore
included nine participants in the BPT+SED group and seven in the SED+BPT group.
The combination of the BPT and SED did not normalise scores for all participants in the
BPT+SED group on the CSWS Total or any of the subscales (see Table 8.27).
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Table 8.27
Differences in proportions of CSWS scores in the Normal/Clinical range across Phases 1–3 for
the BPT+SEDa group
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Going to bed No. (%) 7 (77.78) 7 (77.78) 6 (66.67)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 .74 1.000
Ph. 2 & 3 - -
Falling asleep No. (%) 5 (55.56) 5 (55.56) 6 (66.67)
Diff. b/n
Ph. 1 & 3 1.41 .250
Ph. 1 & 2 2.72 1.000
Ph. 2 & 3 1.41 .250
Maintaining No. (%) 7 (77.78) 5 (55.56) 4 (44.44)
sleep Diff. b/n
Ph. 1 & 3 3.94 1.000
Ph. 1 & 2 3.21 .500
Ph. 2 & 3 1.41 .250
Reinitiating No. (%) 6 (66.67) 6 (66.67) 5 (55.56)
sleep Diff. b/n
Ph. 1 & 3 2.25 .500
Ph. 1 & 2 .00 1.000
Ph. 2 & 3 2.25 .500
Returning to No. (%) 5 (55.56) 6 (66.67) 6 (66.67)
wakefulness Diff. b/n
Ph. 1 & 3 1.41 .250
Ph. 1 & 2 5.63 1.000
Ph. 2 & 3 .56 .625
Total No. (%) 6 (66.67) 5 (55.56) 7 (77.78)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 .90 1.000
Ph. 2 & 3 - -
Note. CSWS = Children’s Sleep Wake Scale; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between; Ph. = Phases.
a n = 9.
Examination of the change in the number of individual scores classified as Normal across
Phases 1 to 3 does not reveal consistent improvement following the combination of interventions
or following either the BPT (Phase 2) or the SED (Phase 3). The differences in the proportion
of participants classified as Normal/Clinical in the BPT+SED group was not significant for the
CSWS of any of the subscales.
The SED itself was enough to normalised individual CSWS Total and all subscale scores for
the SED+BPT group, with the exception of the Reinitiating Sleep subscale, on which scores for
two participants remained in the Clinical range (see Table 8.28).
The addition of the BPT resulted in an additional participant scoring in the Normal range on
the Reinitiating Sleep subscale, however, the other participant’s score remained in the Clinical
range. One participant who scored in the Normal range on the Maintaining Sleep subscale
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Table 8.28
Differences in proportions of CSWS scores in the Normal/Clinical range across Phases 1–3 for
the SED+BPTa group
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Going to bed No. (%) 6 (85.71) 7 (100.00) 7 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Falling asleep No. (%) 6 (85.71) 7 (100.00) 7 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Maintaining No. (%) 4 (57.14) 7 (100.00) 6 (85.71)
sleep Diff. b/n
Ph. 1 & 3 1.56 1.56
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Reinitiating No. (%) 5 (71.43) 5 (71.43) 6 (85.71)
sleep Diff. b/n
Ph. 1 & 3 2.92 1.000
Ph. 1 & 2 7.00 1.000
Ph. 2 & 3 2.92 1.000
Returning to No. (%) 6 (85.71) 7 (100.00) 7 (100.00)
wakefulness Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Total No. (%) 7 (100.00) 7 (100.00) 7 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Note. CSWS = Children’s Sleep Wake Scale; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Ph. = Phases.
a n = 7.
following the SED (Phase 2) scored in the Clinical range following the BPT program (Phase
3). It is noteworthy that, in the sample completing all three Phases of the intervention, the
majority of participants scored within the Normal range at baseline (Phase 1). The McNemar’s
computed for Reinitiating Sleep and Maintaining Sleep showed no differences in the proportion of
participants scoring in the Normal/Clinical ranges between any of the the phases. The McNemar
computations for the CSWS Total and remaining subscale scores could not be computed as the
prerequisite of having at least one score in the Normal and Clinical ranges was not met.
Overall, the CSWS data show that the combination of the two interventions was not superior
to the SED intervention itself in improving sleep related behaviours.
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Home Situations Questionnaire
Phase 2 and 3 HSQ data were returned for nine participants in the BPT+SED group and
six participants in the SED+BPT group. The HSQ provided a measure of generalisation of
behavioural improvements in every day common situations. Two subscale scores are provided:
(1) Total number of problem situations, out of a possible 16, and (2) Severity rating for each
problem situation, scores from 1 (mild) to 9 (severe). Analyses of the proportion of participants
in the BPT and SED groups classified as Normal on the HSQ following Phase 2 could not be
completed as normative data were not available at the time. HSQ scores for the BPT+SED and
SED+BPT groups across Phases 1-3 were analysed. Only those participants who returned the
HSQ at Phases 1, 2, and 3 were included in these analyses. Analyses therefore included nine
participants in the BPT+SED group and six in the SED+BPT group.
The decreases in the BPT+SED group’s mean HSQ Total Problem score and Mean Severity
rating from Phase 1 to Phase 3 were significant. An examination of the change from Phases 1 to
2 and from Phases 2 to 3 revealed a greater change from Phase 2 to Phase 3 for both scores,
that is, following the SED, however this difference was only significant for the Mean Severity
Rating (see Table 8.29).
Table 8.29
Differences between mean HSQ scores across Phase 1–3 for the BPT+SEDa group
Phase
Subscale 1 2 3 z p ES
Total Problem M(SD) 11.78 (2.17) 10.00 (2.17) 5.33 (4.35)
score Diff. b/n
Ph. 1 & 3 -2.54 .011 .89
Ph. 1 & 2 -1.33 .184 .78
Ph. 2 & 3 -1.66 .097 .89
Mean Severity M(SD) 5.06 (1.77) 4.21 (1.78) 1.81 (1.90)
rating Diff. b/n
Ph. 1 & 3 -2.67 .008 .89
Ph. 1 & 2 1.01 .314 .56
Ph. 2 & 3 -2.19 .028 .89
Note: HSQ = Home Situations Questionaire; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Class.= Classification; Diff. b/n = Difference between; Ph. = Phase/s.
a n = 9.
The results for the BPT+SED group indicate that, whilst the combination of the BPT
and SED interventions resulted in statistically significant change, the SED itself resulted in a
statistically significant decrease in the Mean Severity rating. This is further supported by the
fact that the degree of improvement from Phase 1 to Phase 3 was significantly greater than
the improvement from Phase 1 to Phase 2 for the HSQ Mean Severity rating but not the Total
Problems score (see Table 8.30).
Whilst statistically significant improvement was seen from baseline (Phase 1) through to
the completion of the intervention sequence (Phase 3) for the SED+BPT group on the HSQ
subscales, the improvement in both the Total Problem score and the Mean Severity rating was
only significant from baseline (Phase 1) to the completion of the SED (Phase 2), and not from
the completion of the SED (Phase 2) to the completion of the BPT (Phase 3) (see Table 8.31).
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Table 8.30
Differences between Phase 1–2 and Phases 1–3 gain scores for the BPT+SEDa group (HSQ)
Subscale Gain across phases M(SD) z p ES
Total Problem 1 to 2 -1.78 (4.00)
score 1 to 3 -6.56 (3.97)
Diff. b/n 1 to 2 & 1 to 3 -1.66 .097 .89
Mean Severity 1 to 2 -0.85 (2.00)
rating 1 to 3 -3.25 (2.23)
Diff. b/n 1 to 2 & 1 to 3 -2.19 .028 .67
Note: HSQ = Home Situations Questionaire; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between phases.
a n = 9.
Table 8.31
Differences between mean HSQ scores across Phase 1–3 for the SED+BPTa group
Phase
Subscale 1 2 3 z p ES
Total ProblemM(SD) 14.00 (1.55) 5.50 (4.64) 2.83 (1.94)
score Diff. b/n
Phases 1 & 3 -2.21 .027 1.00
Phases 1 & 2 -2.04 .041 1.00
Phases 2 & 3 -1.47 .141 1.00
Mean SeverityM(SD) 4.91 (0.95) 1.97 (0.75) 1.64 (0.90)
rating Diff. b/n
Phases 1 & 3 -2.20 .028 1.00
Phases 1 & 2 -2.20 .028 1.00
Phases 2 & 3 -.31 .753 .50
Note: HSQ = Home Situations Questionaire; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Class.= Classification; Diff. b/n = Difference between; Ph. = Phases.
a n = 6.
This indicates that it was the SED that resulted in statistically significant change and that
the BPT did not result in any additional improvement for the SED+BPT group on the HSQ.
This is further supported by the fact that the degree of improvement from Phase 1 to Phase 3
was no greater than the degree of improvement from Phase 1 to Phase 2 for either subscale (see
Table 8.32) .
Overall, the HSQ data show that the combination of the two interventions was not superior to
either intervention in isolation in improving social skills, and that the SED itself was responsible
for change.
Diet Screening Questionnaire
The DSQ was used to assess the impact of the interventions on those symptoms that have been
proposed to be responsive to diet. The maximum score on this questionnaire is 108. Analyses
of the proportion of participants in the BPT and SED groups classified as Normal on the DSQ
following Phase 2 could not be completed as normative data were not available. DSQ raw
scores for the BPT and SED groups following Phase 2 were analysed. Only those participants
who returned the SSRS at Phase 1, Phase 2, and Phase 3 were included in these analyses.
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Table 8.32
Differences between Phase 1–2 and Phases 1–3 gain scores for the SED+BPTa group (HSQ)
Subscale Gain across phases M(SD) z p ES
Total Problem 1 to 2 -8.50 (4.55)
score 1 to 3 -11.17 (3.19)
Diff. b/n 1 to 2 & 1 to 3 -1.47 .141 .89
Mean Severity 1 to 2 2.94 (1.01)
rating 1 to 3 -3.27 (1.30)
Diff. b/n 1 to 2 & 1 to 3 -0.31 .753 .50
Note: HSQ = Home Situations Questionaire; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between phases.
a n = 6.
Analyses therefore included seven participants in the BPT+SED group and five participants in
the SED+BPT group; this is a notably low proportion of participants from both groups.
The means for the DSQ Total score for both the SED+BPT and BPT+SED groups across
Phases 1-3 are presented in Table 8.33 and Table 8.34, along with the differences between the
phases.
Table 8.33
Differences between mean DSQ scores across Phase 1–3 for the BPT+SEDa group
Phase
1 2 3 z p ES
M(SD) 31.44 (12.21) 31.11 (17.40) 18.89 (13.02)
Diff. b/n
Ph. 1 & 3 -1.78 .075 .67
Ph. 1 & 2 -0.06 .953 .67
Ph. 2 & 3 -2.03 .043 .67
Note: DSQ = Diet Screening Questionaire; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Class.= Classification; Diff. b/n = Difference between; Ph. = Phases.
a n = 7.
Table 8.34
Differences between mean DSQ scores across Phase 1–3 for the SED+BPTa group
Phase
1 2 3 z p ES
M(SD) 38.57 (10.97) 11.29 (4.67) 6.71 (2.36)
Diff. b/n
Ph. 1 & 3 -2.20 .028 1.00
Ph. 1 & 2 -2.20 .028 1.00
Ph. 2 & 3 -2.21 .027 1.00
Note: DSQ = Diet Screening Questionaire; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Class.= Classification; Diff. b/n = Difference between; Ph. = Phases.
a n = 5.
The DSQ score improved from Phases 1 to 3 for the BPT+SED group, however the mean
improvement scores show that the majority of this change occured after Phase 3 (SED) and not
following Phase 2 (BPT Program); this is supported by the finding that there was a significant
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difference in the improvement from Phases 1 to 2 and that from Phases 1 to 3, (z = −2.03,
p = .43) but not significant difference in the improvement from Phases 1 to 3 compared with that
from Phases 2 to 3, (z = −0.51, p = .612). This indicates that it was the SED that improved the
DSQ score and not the combination of the interventions, supporting the findings from the RBRI.
The DSQ score also improved from Phases 1 to 3 for the SED+BPT group, with the means
indicating that this improvement was once again evident following the SED (Phase 2) rather than
the combination of interventions. However, the degree of improvement following the combination
of interventions was significantly greater than that of the improvement following the SED in
isolation (z = −2.02, p = .043) despite the mean scores being similar; it seems that the spread of
the scores accounts for this significant result. The significantly greater improvement following
the combination of interventions compared to that seen following the BPT Program (z = −2.02,
p = .043) supports the notion the improvement was seen following the SED.
Overall, the DSQ data suggest that the combination of the two interventions was not superior
to either intervention in isolation in improving diet related symptoms, and that the SED itself
was responsible for change.
Depression, Anxiety, Stress Scale
The DASS is a parent measure, not a child measure; because there were multiple children in
several families the total number of participants do not coincide with those of the other measures.
For clarity, the term “parent” replaces “participant” in this section. Phase 2 and 3 DASS data
were returned by eight parents in the BPT+SED group and by five parents in the SED+BPT
group. The DASS Total and subscale scores for all participants in the SED+BPT group fell in
the Normal range following the combination of both interventions (Phase 3). Therefore, it was
not possible to compute Phase 3 values for the McNemar test for the SED+BPT group. The
number of participant scores falling in the Normal range following each intervention in isolation
(Phase 2) and the combination of interventions (Phase 3) are described for this group. Analyses
of the DASS Total and subscales mean T scores are provided for both groups and outcomes of
the McNemar tests are provided for the BPT+SED group. Only those families who returned
the DASS at Phase 1, Phase 2, and Phase 3 were included in these analyses. Analyses therefore
included all eight parents in the BPT+SED group and five of the six parents in the SED+BPT
group.
The degree of improvement on the DASS Total and subscales following the combination of
interventions was no greater than the improvement following the BPT for the BPT+SED groups
(see Table 8.35).
The decreases in the mean score for the BPT+SED group following the combination of
interventions were not significant for the DASS Total or subscale scores. Likewise, the decrease
in the BPT+SED group’s mean DASS Total and subscale scores following the BPT intervention
and, independently, following the SED intervention, were not significant (see Table 8.36).
This indicates that, for those parents who completed a combination of interventions, there
were no significant improvements on the DASS for the BPT+SED group as a whole. Similarly,
there was no consistent pattern of improvement in the number of individual parents classified as
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Table 8.35
Differences between Phase 1–2 and Phases 1–3 gain scores for the BPT+SEDa group (DASS)
Subscale Phases M(SD) z p ES
Depression 1 to 2 -3.50 (8.25)
1 to 3 -4.13 (5.64)
Diff. b/n
1 to 2 & 1 to 3 .37 .715 .43
Anxiety 1 to 2 0.63 (4.21)
1 to 3 -0.75 (2.71)
Diff. b/n
1 to 2 & 1 to 3 -1.51 .131 .43
Stress 1 to 2 -3.88 (8.41)
1 to 3 -7.00 (7.41)
Diff. b/n
1 to 2 & 1 to 3 -1.70 .089 .57
Total 1 to 2 -6.63 (19.36)
1 to 3 -11.75 (14.77)
Diff. b/n
1 to 2 & 1 to 3 -.68 .092 .57
Note: DASS = Depression, Anxiety, Stress Scale; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between phases.
a n = 8.
Normal on the DASS Total of subscale scores (see Table 8.37) across the Phases. Thus, data
from the BPT+SED group do not support the notion that the combination of the BPT and SED
interventions were more effective than the BPT in isolation.
The SED itself was enough to normalise individual DASS Total and subscale scores for all
five parents in the SED+BPT group (see Table 8.38). The subsequent completion of the BPT
program in Phase 3 was unable to affect clinically significant improvement as scores for all
participants were already in the Normal range prior to the commencement of the BPT program.
It is notable that the majority of parent’s individual DASS Total and subscale scores fell in the
Normal range prior to any intervention. Similarly, with the exception of the baseline (Phase 1)
Depression subscale score, all group mean scores for the SED+BPT group fell in the normal
range at baseline (Phase 1); all means remained in the Normal range following both the SED
(Phase 2) and BPT (Phase 3) interventions. Thus, although the decrease in the DASS Total
score for the SED+BPT following the combination of intervention was statistically significant,
with the significant decrease evident following the SED, this finding is not clinically meaningful.
An examination of the DASS subscale scores for the SED+BPT group did not reveal any other
significant differences in mean scores across the Phases (see Table 8.39). Thus, the combination
of the interventions was no more effective than the SED in isolation. This is further supported
by the fact that the degree of improvement following the combination of the interventions was
no greater than the degree of improvement following the SED alone for the DASS Total or any
of the subscales (see Table 8.40).
Overall, the DASS data show that the combination of the two interventions was not superior
to either intervention in isolation in improving parental levels of stress, anxiety and depression.
The secondary outcome measures all support the conclusion of the primary outcome measure:
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Table 8.36
Differences between mean DASS scores across Phase 1–3 for the BPT+SEDa group
Phase
Subscale 1 2 3 z p ES
Depression M(SD) 5.60 (6.31) 1.00 (1.00) 1.20 (0.84)
Class. Normal Normal Normal
Diff. b/n
Ph. 1 & 3 -1.68 .093 0.88
Ph. 1 & 2 -1.15 .250 0.75
Ph. 2 & 3 -.37 .715 0.5
Anxiety M(SD) 3.20 (2.17) 0.60 (1.34) 0.00 (0.00)
Class. Normal Normal Normal
Diff. b/n
Ph. 1 & 3 -.41 .680 0.88
Ph. 1 & 2 -.18 .854 0.88
Ph. 2 & 3 -1.51 .131 0.75
Stress M(SD) 15.20 (12.32) 5.00 (4.06) 2.80 (2.17)
Class. Clinical Normal Normal
Diff. b/n
Ph. 1 & 3 -2.25 .024 0.88
Ph. 1 & 2 -1.37 .172 0.88
Ph. 2 & 3 -1.70 .089 0.5
Total M(SD) 24.00 (19.40) 6.60 (5.90) 4.00 (2.55)
Class. Normal Normal Normal
Diff. b/n
Ph. 1 & 3 -1.82 .068 0.88
Ph. 1 & 2 -.91 .362 0.75
Ph. 2 & 3 -1.68 .092 0.63
Note: DASS = Depression, Anxiety, Stress Scale; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Class.= Classification; Diff. b/n = Difference between; Ph. = Phases.
a n = 8.
that the combination of interventions was not superior to either intervention in isolation, and
that, when change did occur, it was the SED itself that was responsible for the improvements in
both the SED+BPT and BPT+SED groups.
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Table 8.37
Differences in proportions of DASS scores in the Normal/Clinical range across Phases 1–3 for
the BPT+SEDa group
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Depression no. (%) 4 (50.00) 6 (75.00) 7 (87.50)
Diff. b/n
Ph. 1 & 3 1.14 .250
Ph. 1 & 2 2.67 .500
Ph. 2 & 3 3.43 1.000
Anxiety no. (%) 6 (75.00) 7 (87.50) 7 (87.50)
Diff. b/n
Ph. 1 & 3 3.43 1.000
Ph. 1 & 2 3.43 1.000
Ph. 2 & 3 8.00 1.000
Stress no. (%) 4 (50.00) 6 (75.00) 7 (87.50)
Diff. b/n
Ph. 1 & 3 1.14 .250
Ph. 1 & 2 2.67 .500
Ph. 2 & 3 3.43 1.000
Total no. (%) 5 (62.50) 6 (75.00) 7 (87.50)
Diff. b/n
Ph. 1 & 3 1.91 .500
Ph. 1 & 2 4.44 1.000
Ph. 2 & 3 3.43 1.000
Note. DASS = Depression, Anxiety, Stress Scale; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between; Ph. = Phases.
a n = 8.
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Table 8.38
Differences in proportions of DASS scores in the Normal/Clinical range across Phases 1–3 for
the SED+BPTa group
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Depression no. (%) 4 (80.00) 5 (100.00) 5 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Anxiety no. (%) 5 (100.00) 5 (100.00) 5 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Stress no. (%) 3 (60.00) 5 (100.00) 5 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Total no. (%) 4 (80.00) 5 (100.00) 5 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Note. DASS = Depression, Anxiety, Stress Scale; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Diff. b/n = Difference between; Ph. = Phases.
a n = 5.
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Table 8.39
Differences between mean DASS scores across Phase 1–3 for the SED+BPTa group
Phase
Subscale 1 2 3 z p ES
DepressionM(SD) 8.50 (8.90) 5.00 (10.04) 4.38 (6.46)
Class. Clinical Normal Normal
Diff. b/n
Ph. 1 & 3 -1.46 1.440 1.00
Ph. 1 & 2 -1.84 .066 1.00
Ph. 2 & 3 -.45 .655 1.00
Anxiety M(SD) 2.88 (5.08) 3.50 (8.32) 2.13 (5.62)
Class. Normal Normal Normal
Diff. b/n
Ph. 1 & 3 -1.84 .066 1.00
Ph. 1 & 2 -1.84 .066 1.00
Ph. 2 & 3 -1.00 .317 1.00
Stress M(SD) 13.13 (9.72) 9.25 (10.59) 6.13 (8.15)
Class. Normal Normal Normal
Diff. b/n
Ph. 1 & 3 -1.83 .068 1.00
Ph. 1 & 2 -1.83 .068 1.00
Ph. 2 & 3 -1.10 .273 1.00
Total M(SD) 24.38 (22.19) 17.75 (28.45) 12.63 (19.75)
Class. Normal Normal Normal
Diff. b/n
Ph. 1 & 3 -2.02 .043 1.00
Ph. 1 & 2 -2.02 .043 1.00
Ph. 2 & 3 -1.10 .273 1.00
Note: DASS = Depression, Anxiety, Stress Scale; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Class.= Classification; Diff. b/n = Difference between; Ph. = Phases.
a n = 5.
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Table 8.40
Differences between Phase 1–2 and Phases 1–3 gain scores for the SED+BPTa group (DASS)
Subscale Phases M(SD) z p ES
Depression 1 to 2 -4.60 (6.66)
1 to 3 -8.38 (6.66)
Diff. b/n
1 to 2 & 1 to 3 -.45 .655 .40
Anxiety 1 to 2 -2.60 (2.30)
1 to 3 -3.20 (2.17)
Diff. b/n
1 to 2 & 1 to 3 -1.00 .317 -.60
Stress 1 to 2 -10.20 (13.79)
1 to 3 -12.40 (13.90)
Diff. b/n
1 to 2 & 1 to 3 -1.10 .273 .40
Total 1 to 2 17.40 (21.41)
1 to 3 20.00 (21.86)
Diff. b/n
1 to 2 & 1 to 3 -1.10 .273 .40
Note: DASS = Depression, Anxiety, Stress Scale; SED = Simplified Elimination Diet; BPT = Behavioural Parent
Training program; Diff. b/n = Difference between phases.
a n = 5.
Parent satisfaction
Because parents submitted satisfaction questionnaires anonymously, it was not possible to
examine satisfaction ratings for Phase 3 relative to Phase 2 for either group. However, the
limited data pertaining to the two parents who completed the BPT following the SED indicated
that parents still found the BPT program useful despite their child’s RBRI Total score falling
in the Normal range on the RBRI. No data were returned for participants completing the SED
following the BPT program.
8.6.2 Do the data support a preference for an intervention sequence?
Findings from the primary outcome, the RBRI Total, indicated that there were no differences
in outcomes between the BPT+SED and SED+BPT intervention sequences. The secondary
outcomes were subjected to the same analyses to determine whether these findings were consistent
with the primary outcome measure.
Rowe Behaviour Rating Inventory subscales
Given that all participants from both groups fell in the Normal range following Phase 3 a
proportions analysis was neither possible nor necessary; clearly there were no clinical differences
between the two intervention sequences on the RBRI subscales (see Table 8.5 and Table 8.8).
The BPT+SED and SED+BPT group means have been presented in Table 8.6 and Table 8.9
and will not be repeated here. There was a significant difference between the two intervention
sequences on the Inattentive subscale (U = 18.0, p = .031), however mean scores for both groups
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fell well within the Normal range, questioning how clinically relevant this finding is. There were
no other significant differences between the intervention sequences on the RBRI subscales (see
Table 8.41). Furthermore there were no significant differences in the magnitude of improvement
Table 8.41
Differences between BPT+SED and SED+BPT mean scores for Phases 2 and 3 (RBRI)
Difference between
BPT+SEDa & SED+BPTb
Subscale Phase U p ES
Irritable/ 2 0.0 .000 1.00
Antisocial 3 28.0 .185 1.00
Inattentive 2 0.0 .000 1.00
3 18.0 .031 1.00
Restless 2 0.0 .000 1.00
3 28.5 .198 .88
Disturbed 2 0.0 .000 1.00
Sleep 3 30.5 .251 1.00
Total 2 0.0 .000 1.00
3 25.5 .126 1.00
Note: RBRI = Rowe Behaviour Rating Inventory; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet.
a n = 11.
b n = 8.
between the SED+BPT and BPT+SED groups on any of the RBRI subscales (see Table 8.42).
Table 8.42
Differences between BPT+SED and SED+BPT Phase 1–2 and Phase 1–3 gain scores (RBRI)
Difference between
BPT+SEDa & SED+BPTb
Subscale Phase U p ES
Irritable/ 1–2 0.0 .000 1.00
Antisocial 1–3 41.0 .804 .50
Inattentive 1–2 6.0 .002 1.00
1–3 41.5 .836 .50
Restless 1–2 15.0 .016 .88
1–3 42.5 .901 .38
Distrubed sleep 1–2 29.0 .211 .63
1–3 37.0 .562 .50
Total 1–2 8.0 .003 1.00
1–3 43.0 .934 .38
Note: RBRI = Rowe Behaviour Rating Inventory; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet.
a n = 11
b n = 8
Consistent with the RBRI Total score, the overall RBRI subscale data therefore do not support
a preference for one intervention sequence over another.
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Conners Parent Rating Scale - Revised (Long Version)
To enhance readability of this section, results for the CPRS are once again confined to the
Totals and subscales relevant to those behaviours targeted by the BPT and SED interventions;
results for all subscales are presented in Appendix R and are not discussed in this section; an
exception is made for proportions analyses as only a limited number of these could be completed.
This section reports only on those participants who returned the CPRS at Phases 1 and 3.
Analyses therefore included 8 of the 11 participants from the BPT+SED group who completed
Phase 3 and 7 of the 8 participants from the SED+BPT group who completed Phase 3.
The means for the BPT+SED and SED+BPT groups have been presented in Table 8.12
and Table 8.15 and will not be repeated here. Analyses of the differences between the groups’
mean scores revealed significant differences between the Hyperactivity subscale and the Global
Index and DSM-IV Totals (see Table 8.43). However, further analyses question how clinically
Table 8.43




Subscale Phase U p ES
Oppositional 2 3.5 .005 1.00
3 16.0 .161 .86
Hyperactivity 2 0.0 .001 1.00
3 9.0 .027 .86
ADHD Index 2 5.5 .009 1.00
3 13.5 .091 .86
Global Index 2 0.0 .001 1.00
Total 3 9.5 .031 1.00
DSM-IV: 2 1.5 .002 1.00
Total 3 10.5 .042 .86
Note: CPRS = Conner’s Parent Rating Scale; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet.
a See Table R.13 in Appendix R for all subscales .
b n = 8.
c n = 7.
significant these differences were. Although one participant from the BPT+SED group remained
in the Clinical range on each the following scales, there were no significant differences between
the intervention sequences in the proportion of participants in the Clinical/Normal range on the
Hyperactivity subscale, χ2(1, N = 16) = 1.07, p = .302, Anxious/shy, χ2(1, N = 16) = 1.07,
p = 1.000, Social Problems, χ2(1, N = 16) = 0.00, p = 1.000, and Psychosomatic, χ2(1, N = 16)
= 1.07, p = 1.000, and no significant difference on the DSM-IV: Hyperactive/Impulsive, χ2(1,
N = 16) = 1.67, p = .302, despite one participant in the SED+BPT group remaining in the
Clinical range; the remaining proportion analyses could not be completed as all participants
from both groups scored in the Normal range. Furthermore, there were no significant differences
between the intervention sequences in the degree of improvement on the CPRS totals or subscales
(see Table 8.44). The overall CPRS subscale data therefore do not support a preference for one
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intervention sequence over another.
Table 8.44
Differences between BPT+SED and SED+BPT Phase 1–2 and Phase 1–3 gain scores
(CPRS)(Totals and selected subscales)a
Difference between
BPT+SEDb & SED+BPTc
Subscale Phase U p ES
Oppositional 1–2 6.0 .002 1.00
1–3 23.5 .375 .50
Hyperactivity 1–2 2.0 .000 1.00
1–3 24.0 .399 .25
ADHD Index 1–2 2.5 .001 1.00
1–3 27.5 .634 .63
Global Index 1–2 1.0 .000 1.00
Total 1–3 24.5 .429 .75
DSM-IV: 1–2 6.5 .002 .88
Total 1–3 31.0 .916 .38
Note: CPRS = Conner’s Parent Rating Scale; BPT = Behavioural Parent Training; SED = Simplified Elimination
Diet.
a See Table R.14 in Appendix R for all subscales.
b n = 8.
c n = 7.
Child Behaviour Checklist
To enhance readability of this section, results for the CBCL are once again confined to
the Total and those subscales relevant to those behaviours targeted by the BPT and SED
interventions; results for all subscales are presented in Appendix R and are not discussed in this
section. This section reports only on those participants who returned the CBCL at Phases 1 and
3. Analyses therefore included 8 of the 11 participants from the BPT+SED group who completed
Phase 3 and 7 of the 8 participants from the SED+BPT group who completed Phase 3.
There were no significant mean differences between the BPT+SED and SED+BPT inter-
vention sequences on any of the CBCL subscales (see Table 8.17 and Table 8.20 for the means;
statistical analyses are presented in Appendix R). The BPT+SED group’s mean CBCL Total
score was significantly higher than that of the SED+BPT group’s mean score at the end of Phase
3 (see Table 8.45), however, given that both group means for the CBCL Total fell in the Normal
range following Phase 3, it is questionable how clinically meaningful this difference is.
Whilst two participants from the BPT+SED group remained in the Clinical range on the
CBCL Total, the differences between intervention sequences in the proportion of participants in
the Clinical/Normal range were not significant (see Table 8.47). Thus, overall, the CBCL does
not support a preference for one intervention sequence over another.
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Table 8.45




Subscale Phases U p ES
Total 2 0.0 .001 1.00
3 5.5 .005 1.00
Aggressive Behaviour 2 0.5 .001 1.00
3 20.5 .265 1.00
Affective Problems 2 0.0 .001 1.00
3 17.5 .082 1.00
Attention Deficit/ 2 5.0 .005 1.00
Hyperactivity Problems 3 17.5 .082 1.00
Oppositional Defiant 2 0.0 .001 1.00
Problems 3 13.0 .058 1.00
Note: CBCL = Child Behaviour Checklist; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet.
a See Table R.15 in Appendix R for all subscales.
b n = 8.
c n = 7.
Table 8.46
Differences between BPT+SED and SED+BPT Phase 1–2 and Phase 1–3 gain scores
(CBCL)(Totals and selected subscales)a
Difference between
BPT+SEDb & SED+BPTc
Subscale Phase U p ES
Total 1–2 0.0 .001 1.00
1–3 17.5 .075 .88
Aggressive Behaviour 1–2 4.0 .003 1.00
1–3 33.5 .809 .25
Affective Problems 1–2 21.5 .289 1.00
1–3 22.5 .191 .13
Attention Deficit/ 1–2 3.0 .002 1.00
Hyperactivity Problems 1–3 33.5 .808 .38
Oppositional Defiant 1–2 1.5 .001 1.00
Problems 1–3 30.5 .595 .75
Note: CBCL = Child Behaviour Checklist; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet.
a See Table R.16 in Appendix R for all subscales.
b n = 8.
c n = 7.
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Table 8.47
Differences in proportions of CBCL scores in the Normal/Clinical range for Phase 3: BPT+SED
vs. SED+BPT (Totals and selected subscales)a
Participants in Normal range
BPT+SEDb SED+BPTc
Subscale No. (%) No. (%) χ2 p
Total 6 (75.00) 7 (100.00) 3.24 .206
Aggressive Behaviour 8 (100.00) 7 (100.00) 0.94 1.000
Affective Problems 6 (75.00) 7 (100.00) 3.24 .206
Attention Deficit/Hyperactivity Problems 8 (100.00) 7 (100.00) 0.94 1.000
Oppositional Defiant Problems 8 (100.00) 7 (100.00) 0.94 1.000
Note: CBCL = Child Behaviour Checklist; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet.
a See Table R.17 in Appendix R for all subscales.
b n = 8.
c n = 7.
Social Skills Rating System
Because the SSRS Total and subscale scores for all participants, in both the BPT+SED and
SED+BPT groups, fell in the Normal range following the combination of both interventions
(Phase 3) it was not possible to compute proportions anayses for Phase 3. Only those participants
who returned the SSRS at Phase 3 were included in these analyses. Analyses therefore included six
participants in each group which is a notably low proportion of participants from the BPT+SED
group.
There was no difference between the two intervention sequences for the mean Social Skills
Total score following Phase 3, (U = 10.5, p = .240) and the mean score fell in the Average range
for both groups (see Table 8.24 and Table 8.26). Likewise, there was no difference in the gains
made by either group from Phases 1 to 3 (U = 16.5, p = .818).
Children’s Sleep Wake Scale
The number of participants’ scores falling in the Average (or Above Average) range on the
CSWS Total and subscale scores at Phases 2 and 3 in the BPT+SED and SED+BPT groups
has been presented in Table 8.27 and Table 8.28. Proportions analyses could only be carried out
for the Maintaining Sleep, χ2(1, N = 16) = .036, p = 1.000, and Reinitiating Sleep, χ2(1, N =
16) = .036, p = 1.000, subscales, neither of which showed a significant difference between the
groups. This indicates that there were no significant differences between the BPT+SED and
SED+BPT intervention sequences.
Home Situations Questionnaire
There were no differences between the intervention sequences on the HSQ Total Problem score
(U = 18.0, p = .328) or the Mean Severity rating (U = 20.0, p = .456). Although SED+BPT
showed greater improvement from Phases 1 to 3, this difference only approached significance
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(U = 10.5, p = .050). There was no difference between the intervention sequences on the Mean
Severity rating (U = 27.0, p = 1.000). Thus, there were no differences between the BPT+SED
and SED+BPT intervention sequences on the HSQ.
Diet Screening Questionnaire
The DSQ means scores for the SED+BPT and BPT+SED groups at Phases 2 and 3 were
presented in Table 8.33 and Table 8.34 and will not be repeated here. Although the BPT+SED
group had a higher mean score following Phase 3, this difference only approached significance
(U = 5.5, p = .050). The SED+BPT group showed greater improvement from from Phase 1 to
Phase 3 than the BPT+SED group (U = 0.0, p = .004). Although the mean score difference
between the SED+BPT and BPT+SED groups was not significant at Phase 1, the SED+BPT
group’s Phase 1 mean score (M = 42.20, SD = 8.23) was higher than the BPT+SED group’s
(M = 31.86, SD = 12.24); thus, there was a significant difference between gain scores despite the
mean scores being similar at the end of Phase 3. Overall, the results suggest that there was no
difference between the BPT+SED and SED+BPT intervention sequences.
Depression Anxiety Stress Scale
The DASS Total and subscale scores for all participants in the SED+BPT group fell in the
Normal range following the combination of interventions (Phase 3). Therefore, it was not possible
to compute proportions analyses for Phase 3. Analyses of the DASS Total and subscales mean T
scores were analysed to compare the two intervention sequences following Phase 3. Only those
families who returned the SSRS at Phases 1 and 3 were included in these analyses. Analyses
therefore included all eight parents in the BPT+SED group and five of the six parents in the
SED+BPT group.
The means for the BPT+SED and SED+BPT groups following Phase 3 were presented in
Table 8.37 and Table 8.38 and will not be repeated here. There were no significant differences
between the intervention sequences for the DASS Total score or any of the subscale scores. There
were also no significant differences in the degree of improvement following the interventions
between the BPT+SED and SED+BPT groups on the DASS Total or subscale scores (see
Table 8.49).
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Table 8.48
Differences between BPT+SED and SED+BPT Phase 1–2 and Phase 1–3 gain scores (DASS)
Difference between
BPT+SEDa & SED+BPTb
Subscale Phase U p ES
Depression 1–2 19.0 .882 .40
1–3 19.5 .941 .40
Anxiety 1–2 7.5 .058 .80
1–3 8.5 .087 .80
Stress 1–2 15.0 .459 .60
1–3 16.0 .555 .60
Total 1–2 15.0 .464 .80
1–3 16.0 .558 .40
Note: DASS = Depression, Anxiety, Stress Scale; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet.
a n = 8.
b n = 5.
Table 8.49
Differences between BPT+SED and SED+BPT Phase 1–2 and Phase 1–3 gain scores (DASS)
Difference between
BPT+SEDa & SED+BPTb
Subscale Phase U p ES
Depression 1–2 15.0 .459 .60
1–3 16.0 .555 .80
Anxiety 1–2 7.5 .058 1.00
1–3 8.5 .087 .80
Stress 1–2 19.0 .882 .40
1–3 19.5 .941 .20
Total 1–2 15.0 .464 .80
1–3 16.0 .558 .40
Note: DASS = Depression, Anxiety, Stress Scale; BPT = Behavioural Parent Training; SED = Simplified
Elimination Diet.
a n = 8.
b n = 5.
Parent satisfaction
Once again, the small number of parents returning parent satisfaction data limits conclusions
that can be drawn, however, participants returning data on the BPT program indicated approval
of the strategies taught and that the BPT program improved their child’s behaviour and their
confidence in managing their child’s behaviour regardless of whether the BPT program was
undertaken before (n = 5) or after (n = 2) the SED. No data were returned for participants
completing the SED following the BPT program.
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8.7 Brief Summary
The results presented in this chapter show that the combination of the BPT and SED
interventions was not superior to either intervention in isolation. Instead, results indicated that
it was the SED itself that led to improvements, regardless of whether it was undertake prior
to, or following, the BPT program. Improvements took place following Phase 2 (i.e. SED) for
all participants in the SED+BPT group. Only 2 of the 11 participants who completed Phase 3
in the BPT+SED group improved following Phase 2 (i.e. BPT), however all participants were
improved following Phase 3 (i.e., SED). Findings were both statistically and clinically significant,
with superiority of the SED on both outcome measure scores and their classification of scores as
Normal/Clinical, respectively.
Likewise, analysis of the primary outcome measure (the RBRI) did not support a preference
for one intervention sequence over another. There were some statistically significant differences
between the SED+BPT and the BPT+SED groups at the end of Phase 3 on some secondary
outcome measures, however, given that the mean scores for both groups both fell within the
Normal range, it is questionable how clinically relevant these differences were. Findings from
this chapter are discussed in depth in Chapter 10.
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Chapter 9
Analysis of Target Behaviour data
9.1 Introduction
This chapter examines the behavioural data collected daily by parents during the BPT
Program and bi-weekly by parents during the SED. For ease of readability the decision was
made to present Target Behaviour data separate from Chapters 7 and 8, even though Target
Behaviour data were examined to answer the same questions as Chapters 7 and 8. Examining
Target Behaviour separately allowed for concise examination of behaviour change across all three
phases in order to determine: (1) the relative impact of the BPT and SED; (2) the intervention
combination in relation to each intervention in isolation; and (3) a potential preference for either
the BPT+SED or SED+BPT intervention sequence.
The discussion of Target Behaviour data is subsumed under the general Phase 2 and 3 findings
in Chapter 10.
Twenty participants (from 15 families) returned behavioural data. Of these, 12 participants
(from 9 families) were in the BPT+SED group, with 8 (from 5 families) completing both
interventions. However, data were excluded from Phase 2–3 and 1–3 analyses for one participant
who only recorded for the first four weeks of the SED in Phase 3; the participant was found to be
cheating and so a further 5 week trial of the diet was implemented before post-SED questionnaire
data were completed. Thus, including the behavioural data, completed only during the SED
phase when she was cheating, would not allow for accurate assessment of the SED phase or
comparison of the questionnaire and behavioural data. The analyses therefore comprise data
from 7 participants, from 4 families in the BPT+SED group. The remaining 8 participants (from
6 families) were in the SED+BPT group, with 4 (from 2 families) completing both interventions.
9.2 Sample characteristics for participants returning Target Behaviour data
There were no significant differences between those who commenced Phase 3 and those who
completed Phase 3 on the average scores used for the analyses in Section 9.3.2
9.3 Compliance data
All participants were required to collect data on compliance to parental instruction (referred
to from here on as Compliance). Parents selected two 2-hour periods during which data were
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Table 9.1
Sample characteristics for participants returning Target Behaviour data
RBRI Total T score
Participant Age Sex Diagnosis Treat. Seq. Ph. 1 Ph. 2 Ph. 3
C01 7 M None BPT+SED 64.24 55.50 39.60
C02 11 M None BPT+SED 68.70 56.70 -
C04 9 F None BPT+SED 65.91 58.30 39.90
C05 9 F None BPT+SED 84.38 74.34 56.00
C06 6 M ADHD BPT+SED 62.20 45.55 -
C08 6 F None BPT+SED 86.30 75.10 -
C09 5 F None BPT+SED 60.70 67.08 32.40
C10 6 M AS BPT+SED 77.66 74.37 31.13
C11 4 M AS BPT+SED 77.50 75.93 33.80
C13 9 F ADHD BPT+SED 75.70 62.40 43.70
C15 5 F None BPT+SED 83.10 72.70 -
C16 9 F None BPT+SED 82.06 77.43 47.55
C20 7 F None SED+BPT 78.90 55.90 -
C21 9 F None SED+BPT 61.36 35.33 36.07
C24 7 F None SED+BPT 86.10 35.40 35.40
C25 5 M None SED+BPT 71.23 35.80 33.13
C26 6 M None SED+BPT 62.20 35.80 33.80
C27 6 M None SED+BPT 72.80 39.50 35.13
C28 7 M None SED+BPT 73.30 56.70 -
C30 9 M ADHD SED+BPT 81.30 51.80 -
Note. Participants in bold type returned both Compliance and other Target Behaviour, whilst the remaining
participants only returned compliance data only; Treat. seq. = Treatment sequence; RBRI Total T score F =
Female; M = Male; ADHD = Attention-Deficit/Hyperactivity Disorder; AS = Asperger’s Syndrome; BPT+SED
= Behavioural Parent Training Program (Phase 2) plus Simplified Elimination Diet (Phase 3); SED+BPT =
Simplified Elimination Diet (Phase 2) plus Behavioural Parent Training program (Phase 3).
collected; these remained the same each day. During the BPT program parents collected
Compliance data daily, whilst during the SED parents collected Compliance data bi-weekly. This
was done to minimise the burden of data collection on parents and to ensure that the amount of
data collected during both interventions was similar; daily diet diaries were completed during
the SED and bi-weekly diet diaries during the BPT program. Compliance data were returned
for 11 participants in the BPT group at Phase 2 and were available for 7 of these participants
for the BPT+SED group at Phase 3. Compliance data were returned for eight participants in
the SED group at Phase 2 and were available for four of these participants for the SED+BPT
group at Phase 3.
Data analysis was carried out in a number of ways: (1) Mean Compliance ratings were
examined for each group; (2) The average percentage improvement was calculated for each
group, along with clinical significance for individual participants; (3) Data were graphed to allow
for visual interpretation and individual effect sizes were calculated to allow comparison across
phases and between groups; and (4) The number of participants reaching the desired goal of 80%
Compliance was calculated.
Readers are referred to Section 6.4.5 for details on the calculation of clinical significance for
individual Compliance rates.
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9.3.1 A comparison of the BPT and SED groups at the end of Phase 2
Statistical improvement
There was no significant difference between the BPT (M = 42.22, SD = 15.84) and the SED
group’s (M = 33.45, SD = 11.18) mean Compliance levels at Phase 1 (U = 26.0, p = .098),
indicating the groups were comparable prior to commencing intervention. There was also
no significant difference between the BPT (M = 51.68, SD = 19.42) and the SED group’s
(M = 66.78, SD = 11.68) mean Compliance levels at Phase 2 (U = 24.0, p = .069), indicating
that there was no difference in the mean Compliance score for the BPT and SED group following
the interventions. However, the improvement from Phase 1 to Phase 2 was significantly higher for
the SED group (M = 33.33, SD = 11.52) than the BPT group (M = 9.46, SD = 21.18) (U = 16.0,
p = .012). This indicates that, whilst there was no difference in the mean Compliance rating
following the interventions, the SED was more effective in improving mean Compliance rates than
the BPT program. This difference in findings may be due to the higher mean Compliance rating
for the BPT group at Phase 1; although this was not significantly higher than that of the SED,
it did mean that, despite the significantly higher improvement for the SED group, and the fact
that the SED mean was higher following Phase 1, the SED mean was not high enough compared
to the BPT to be significant. Thus, taken together, these findings support the conclusion from
the questionnaire data (as per Chapter 7); the SED was superior to the BPT in improving mean
compliance to everyday parental instructions as well as improving clinical symptoms captured by
the questionnaires. These findings also highlight the importance of examining individual data, as
well as examining the clinical significance of findings.
Clinical improvement
The average clinical improvement score for Compliance from Phase 1 to Phase 2 for SED
group (M = 47.54, SD = 16.51) was significantly higher than that of the BPT group (M = 10.65,
SD = 43.24) (U = 22.0, p = .045). The SED group’s mean Compliance score fell just below the
Blanchard and Schwarz (1988) clinical significance criteria of a change of 50% or more, whilst
the BPT group’s score fell well below this cut-off. Examination of individual improvement scores
showed that half of the individual participants in the SED group reached clinical significance
whilst one-third of participants in the BPT group reached clinical significance1. The mean effect
size examining change from Phase 1 to Phase 2 was also significantly higher for the SED group
(M = .93, SD = .06) than the BPT group (M = .59, SD = .31) (U = 11.0, p = .003); the
SED group’s mean corresponded to a large effect size and the BPT group’s to a medium effect
size. These findings once again support the superiority of the SED in improving compliance to
everyday parental instructions when the SED and BPT are examined as a group.
Examination of individual results
Examination of Figure 9.1 through to 9.20 show the pattern of Compliance across Phases 1
and 2, as well as the individual means and effect sizes. These have been presented to highlight
1Compliance for one participant improved by 49.89%; this was considered to be close enough to 50% to classify
as 50% improvement
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the differences between the BPT and SED groups, but also the individual variation in response
to the interventions in both groups.
Despite the superiority of the SED, only three of the eight participants (38%) in the SED
group achieved Compliance above the 80% target rate; 80% is considered to be the upper goal in
compliance training. However, three of the remaining five achieved Compliance levels of at least
75% and the remaining two achieved a Compliance rate of approximately 73%. This meant that
whilst only three participants in the SED group had GAS scores at or above the 100% mark,
the remaining participants achieved a GAS score of at least 80%. Comparatively, 1 of the 11
participants (9%) in the BPT group reached the Compliance goal, whilst another two reached
Compliance levels of at or above approximately 72%. This meant that one participant achieved a
GAS score at or above the 100% mark and one participant achieved a GAS score of at least 80%.
Thus, as with the RBRI, improvements in Compliance were greater in the SED group than in
the BPT group, and a greater percentage of participants in the SED group scored in the Normal
range for Compliance; it is important to note though that the majority of participants from both
groups had Compliance levels in the Clinical range following Phase 2.
Summary
In summary, although collectively the SED was more effective in improving compliance to
everyday parental instruction than the BPT, the majority of participants in both groups did not
reach the upper boundary of the compliance goal after Phase 2. Although examination of group
improvements support the findings from the primary outcome measure (RBRI Total) presented
in Chapter 7, findings examining the percentage of participants reaching 80% compliance are not
consistent with the clinical findings of the primary outcome measure; RBRI Total scores for all 8
participants (100%) in the SED group fell in the Normal range, compared to 3 compliance scores
(38%) reaching 80%, and scores for 4 of the 12 (33%) participants from the BPT who returned
compliance data fell in the Normal range on the RBRI compared to 1 compliance score (9%)
reaching 80%.
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9.3.2 Was a combination of the interventions more effective than either in-
tervention in isolation?
Statistical improvement
The mean compliance score following the combination of interventions (M = 87.53, SD = 4.78)
was significantly higher than the mean compliance score following the BPT Program in isolation
(M = 56.72, SD = 22.02) for the BPT+SED group (z = −2.37, p = .018). The level of
improvement following the combination of interventions (M = 37.91, SD = 6.44) was also
significantly higher than the level of improvement following the BPT Program in isolation
(M = 7.10, SD = 23.74) (z = −2.37, p = .018). This indicates that the combination of
interventions was more effective than the BPT in isolation. The BPT+SED group’s mean
compliance score fell in the Clinical range following the BPT and in the Normal range following
the SED, indicating a clinically significant difference between the combination of interventions
and the BPT in isolation, as well as statistically significant difference.
There was no difference between the mean compliance scores following the combination of
interventions (M = 81.43, SD = 3.91) and the mean compliance scores following the SED in
isolation (M = 68.46, SD = 4.04) for the SED+BPT group (z = −1.83, p = .068). There
was also no difference between the improvement following the SED in isolation (M = 36.72,
SD = 12.15) and that following the combination of interventions (M = 49.70, SD = 15.98)
(z = −1.83, p = .068). This indicates that the combination of interventions was not more effective
than the SED in isolation. However, the mean score following the SED remained in the Clinical
range for the SED+BPT group whilst the mean score following the BPT fell in the Normal
range. This indicates that there was a clinically significant difference between the combination of
interventions and the SED in isolation, despite a lack of statistically significant difference.
These data support the questionnaire data in Chapter 8 suggesting that it was the SED itself,
rather than the combination of interventions, that produced the greatest change. However, the
change seen in the SED+BPT group indicate that improvements from the SED alone did not
increase compliance rates into the Normal range.
Clinical improvement
There was a significantly greater degree of improvement for compliance following the interven-
tion sequence (M = 43.46, SD = 9.09) than following the BPT Program in isolation (M = −1.10,
SD = 44.60) for the BPT+SED group (z = −2.37, p = .018). However, the mean improvements
both fell below the criteria of 50% improvement required for clinically significant change. Ex-
amination of individual scores showed that only one participant reached clinical significance
both following the BPT in isolation and both interventions in combination; this was the same
participant both times. The mean effect size examining change following the combination of in-
terventions (M = .93, SD = .04) was not significantly higher than the mean effect size examining
change following the BPT intervention in isolation (M = .55, SD = .37) (z = −1.86, p = .063),
however, the effect size examining change for the combination of interventions corresponded to a
large effect size, whilst the effect size for the BPT in isolation corresponded to a medium effect
size. These findings indicate that, whilst the combination of the BPT and SED interventions
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resulted in greater improvements in participant’s compliance to everyday parental instruction
than the BPT Program in isolation, neither the improvement following the combination of the
interventions nor the BPT Program in isolation reached clinical significance. Furthermore, there
was no difference in the proportion of participants with clinically significant improvements in
compliance following the combination of interventions and participants with clinically significant
improvements following the BPT in isolation, χ2(1, N = 7) = 7.00, p = 1.000.
There was no difference in the degree of improvement for compliance following the combination
of interventions (M = 60.89, SD = 19.24) and the SED in isolation (M = 54.30, SD = 20.57)
for the SED+BPT group (z = −1.83, p = .068), with the mean improvements both reaching
clinical significance. Examination of individual scores showed that two of the four participants
in the SED+BPT group reached clinical significance following the SED and three following the
combination of interventions. The difference in proportions of participants reaching clinical
significance following the SED and following the combination of interventions was not significant,
χ2(1, N = 4) = 1.33, p = 1.000. The mean effect size examining change following the combination
of interventions (M = 1.00, SD = .00) was not significantly higher than the mean effect size
examining change following the SED intervention in isolation (M = .92, SD = .04) (z = −1.83,
p = .068), and both effect sizes corresponded to a large effect size. These results support the
findings of the main outcome (the RBRI Total) in concluding that the combination of interventions
was no more effective than the SED in isolation in improving compliance to everyday parental
instructions.
Examination of individual results
Examination of Figure 9.1–9.20 shows the pattern of compliance across Phases 2 and 3, as
well as the individual means and effect sizes. Once again, these have been presented to highlight
the individual variation in response to the interventions in both groups. All participants in the
BPT+SED group had reached the compliance goal following the combination of the interventions,
with only one of these having reached this goal following the BPT in isolation; the combination
of the interventions was therefore necessary to normalise compliance levels for the BPT+SED
group.
Two participants in the SED+BPT group reached the compliance goal following the combina-
tion of interventions, whilst scores for the remaining two participants fell within 4% of this goal;
two of these participants had reached the 80% compliance mark following the SED in isolation.
Thus, although group analyses indicate that the gains were made predominately following the
SED, visual examination of individual results indicate that compliance levels for the majority
of participants in the BPT+SED group and half of the participants in the SED+BPT group
remained in the Clinical range until both interventions had been completed. This contrasts with
results from the questionnaire data presented in Chapter 8, as it suggests that both interventions
were necessary to achieve compliance levels within the Normal range for the SED group. It is
also clear from an examination of the individual results that the gains necessary to reach the
compliance target were much smaller following Phase 2 for the SED+BPT group than for the
BPT+SED group. Examination of individual compliance data for participants completing the
BPT in Phase 2 show that, with the exception of Participants C9 (see Figure 9.7), C10 (see
9.3. Compliance data 197
Figure 9.8) and C11 (see Figure 9.9), who were siblings, participants whose compliance had not
reached the desired level at the end of Phase 2 showed a gradual improvement throughout Phases
2 and 3, rather than a dramatic increase in compliance with the implementation of the SED at
Phase 3. It is therefore reasonable to question whether the SED provided additional benefit in
improving compliance above and beyond that offered by the BPT Program alone, or whether
improvements from the BPT Program occur over a longer period of time, and thus compliance
scores may have continued to improve even without the SED.
Summary
In summary, whilst there were no group differences in the improvements or clinical significance
between the combination of interventions and the SED in isolation for the SED+BPT group, the
BPT was necessary to bring compliance levels up to the 80% goal for all participants. Whilst
the combination of interventions was superior to the BPT in isolation, examination of individual
data questions whether the SED was necessary for compliance to reach the desired level, or
whether compliance would have continued to improve over a longer period of time without the
implementation of the SED.
9.3.3 Do the data support a preference for an intervention sequence?
Statistical improvement
The mean compliance rating following the BPT+SED sequence (M = 87.53, SD = 4.78)
was significantly higher than that following the SED+BPT sequence (M = 81.43, SD = 3.91)
(U = 3.0, p = .038). Although this indicates that there was a statistically significant difference
between the intervention sequences, the fact that the means for both sequences fell in the Normal
range indicates that this difference is not clinically significant. The similarity between the
intervention sequences is also supported by the finding that there was no significant difference in
the degree of improvement between the BPT+SED sequence (M = 37.91, SD = 6.44) and the
SED+BPT sequence (M = 49.70, SD = 15.98) (U = 8.0, p = .257).
There was a difference between the intervention combinations in the mean compliance rating;
the SED was more effective in improving mean compliance rates than the BPT program. This
difference in findings may be due to the higher mean compliance rating for the BPT group at
Phase 1; although this was not significantly higher than that of the SED, it did mean that,
despite the significantly higher improvement for the SED group, and the fact that the SED
mean was higher following Phase 1, the SED mean was not high enough compared to the
BPT to be significant. Thus, taken together, these findings support the conclusion from the
questionnaire data (as per Chapter 7); the SED was superior to the BPT in improving mean
compliance to everyday parental instructions as well as improving clinical symptoms captured by
the questionnaires. These findings also highlight the importance of examining individual data, as
well as examining the clinical significance of findings.
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Clinical improvement
There was a difference in clinical improvement between the BPT+SED sequence (M = 43.46,
SD = 9.09) and the SED+BPT sequence (M = 60.89, SD = 19.24) which did not reach statistical
significance (U = 5.0, p = .089). However, the mean for the SED+BPT sequence met criteria for
clinical significance, whereas the mean for the BPT+SED did not. Thus, there was a clinical
difference between the sequences on the degree of clinical improvement but not a statistical
difference. The mean effect size examining change following each intervention sequence was
significantly higher for the SED+BPT sequence (M = 1.00, SD = .0.00) than for the BPT+SED
sequence (M = .93, SD = .04) (U = 2.0, p = .017). However, the fact that the mean effect size for
both intervention groups correspond to a large effect size questions how clinically significant this
difference is. Thus, there was no difference in clinically significant improvement in compliance to
everyday parental instructions between the intervention sequences.
Examination of individual results
Examination of Figures 9.1–9.20 shows the pattern of compliance for Phase 3, as well as
the individual means and effect sizes. These have been presented to highlight the differences
between the BPT+SED and SED+BPT sequences, but also the individual variation within the
two intervention sequences.
All seven participants from the BPT+SED sequence reached the 80% compliance goal
following Phase 3, whereas only two of the four participants from the SED+BPT sequence
reached this goal. However, the two remaining participants from the SED+BPT sequence scored
within 4% of this goal and there was no difference in the proportion of participants classified
as reaching and not reaching the 80% goal between the two intervention sequences χ2(1, N =
11) = 4.28, p = .109. It is questionable therefore whether it is clinically meaningful to report a
difference between the intervention sequences based on scores falling outside the Normal range
by less than four percent.
Summary
Overall, the data suggest that there was no difference between the BPT+SED and SED+BPT
intervention sequences for compliance to everyday parental instructions; this finding is consistent
with the primary outcome.
9.4 Additional Target Behaviours selected by parents
In addition to compliance, parents were also instructed to collect data on one behaviour they
wanted to see increase and one behaviour they wanted to decrease. Data collection requirements
were the same as those for compliance. Some parents with one child in the study did not collect
data on all behaviours; compliance plus one behaviour was collected for two children, compliance
only for one child and one family chose to collect data on compliance plus three behaviours for
their child. An exception was made for families with multiple children in the study, who were
given the option of collecting only compliance data; two of these families, each with three children
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in the study, chose to collect compliance data only, whilst one parent, with two children in the
study, collected data for two additional behaviours for one child, and one additional behaviour
for the other child, for Phases 1 and 2 only (compliance data was kept across all three phases).
A total of 19 additional behaviours, from 11 children, were recorded by parents for Phases
1 and 2; 14 behaviours (from 8 children) were from the BPT group and 5 behaviours (from 3
children) from the SED group. Information on seven behaviours (from four children) from the
BPT+SED group were available at Phase 3, whilst only two behaviours (from one child) were
available for the SED+BPT group at Phase 3.
Because the behaviours selected by parents differed for each child, the GAS was used as the
outcome measure as this provided the most meaningful measure of change. Readers are referred
to Section 6.4.5 for details on the use of the GAS as the measure of clinical significance for the
additional behaviours. Effect sizes were also calculated across phases.
Most behaviours selected by parents improved for both groups following Phase 2 (i.e., either
the SED or BPT intervention); 8 of the 13 additional behaviours from the BPT group showed an
ES above .70, as well as all 4 from the SED group. All behaviours for both participants in the
SED group reached the desired level on the GAS, whilst 7 of the 13 behaviours (54%) from the
BPT group reached the desired level on the GAS, with at least one behaviour for each participant
reaching this level. The small number of participants for which data were returned prevents any
firm conclusions from being drawn, particularly given the variation in results between participants
and between behaviours for the same participant. Bearing in mind the limitations of the small
number of behaviours in the SED group, greater improvement in the additional behaviours was
seen for the SED than for the BPT group. This is supported by an average effect size of .86 for
the SED group and .70 for the BPT group.
For those who returned behaviour data for Phase 3, only one of the behaviours (Participant
C13’s Controlling temper in frustrating situations) had not reached the desired level on the GAS
following Phase 2; data from the same child indicated that the desired level had been reached
for the remaining two behaviours, and the GAS score was 97% for Phase 3. Effect sizes are not
discussed as it is questionable how clinical relevant they are given that all but one behaviour had
already reached the desired level following Phase 2. These findings suggest that the combination
of interventions was no more effective than either intervention in isolation. Furthermore, the
levels of behaviour following Phase 3 indicates that neither intervention sequence was more
effective than the other.
The data for the individual Target Behaviours are presented in Figures 9.21–9.32.























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































210 Chapter 9. Analysis of Target Behaviour data
9.5 Brief discussion
Compliance data was consistent with the magnitude of improvement seen on the main outcome
measure, the RBRI, following Phase 2, with the SED demonstrating a greater improvement to
everyday parental instructions than the BPT group. However, a smaller number of participants
scored at the upper range of the accepted level of compliance following Phase 2 than scored
within the Normal range on the RBRI in both the SED and BPT groups. This suggests that the
change captured by the RBRI is somewhat different to that captured by Compliance alone. A
smaller number of children scored in this range for Compliance than on the RBRI following the
BPT group; this constrasts with the notion that behaviours specifically targeted in BPT training
programs generally exhibit greater improvements than general behaviours, such as those captured
by the RBRI. However, consistent with the literature, both the SED and BPT in isolation were
effective in improving behaviours chosen by parents, and these improvements were greater for
the BPT group than improvements seen on the RBRI. Given that Compliance was a compulsory
behaviour to record and address, it may not have been a priority for all parents and therefore
may not have been targeted to the same extent when implementing the strategies taught in the
BPT Program. These findings are discussed further in Chapter 10.
211
Chapter 10
Discussion of Phase 2 and 3 findings
10.1 Discussion of Phase 2 findings: BPT vs. SED
Although no prediction was made as to the effectiveness of the SED relative to the BPT
program, the clear superiority of the SED and the 100% success rate of the SED, regardless of
whether this intervention was completed first or following the BPT program, on all domains
measured, was unexpected. Whilst an improvement in behaviour with the SED was consistent
with the literature, the marked improvement across all participants who completed the SED does
not reflect the overall consensus provided by the diet literature. However, an examination of
the methodological differences between the present study and previous research offers potential
explanations for both the similarities and differences in findings. When examining the present
study in the context of previous research, in order to provide a true comparison, it is essential
to include only those studies that investigated the effect of the SED on behaviour; therefore,
studies investigating whether or not the removal of a single or multiple additives improved
behaviour were excluded from this discussion. Likewise, studies that investigated the impact of
the introduction of single or multiple additives on behaviour were excluded. It is also important
to limit comparisons to studies that selected participants on the basis of similar challenging
behaviour and to those that used similar measures of change across an individually defined time
period. Unfortunately, applying such stringent inclusion criteria only leaves one study available
for comparison (Dengate & Ruben, 2002). Because it is desirable to consider the present results
in the context of a broader literature, studies that investigated a broad elimination diet are
therefore also included in the discussion. Furthermore, studies that used the SED but did not
select participants on the basis of similar challenging behaviour, use similar measures of change,
and/or an individually defined diet period were also included; the limitations of including such
studies are acknowledged. The similarities and differences in both methodology and findings
between this literature and the present study are discussed.
10.1.1 Research meeting all inclusion criteria
As mentioned above, Dengate and Ruben’s (2002) study was the only one that met all
inclusion criteria to allow for an accurate comparison between the current study and previous
research; participants were selected on the basis of challenging behaviour using an RBRI Total
score at or above the 85th percentile, the SED was employed and continued for 2–3 weeks, and the
child’s response determined the end of the SED phase. The improvement of all 14 participants
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on the SED in Phase 2 (and the improvement of all participants in the Clinical range prior to
the SED in Phase 3) in the present study mirrors the improvement seen by Dengate and Ruben
(2002); all 33 participants in their study improved on the SED. Change in the study by Dengate
and Ruben (2002) was defined as an improvement of 25 percentile points or more on the RBRI
Total score. This is a slightly different criterion for success to the current study which defined
improvement as an RBRI Total score moving from the Clinical to the Normal range, however
data from the present study could be reanalysed to allow comparison. All but one of the 24
participants (completing the SED in Phase 2 or Phase 3) in the present study improved by 25
percentile points following the SED; the remaining score improved by 23.57 percentile points and
fell at the 70th percentile, well below the Clinical cutoff (<85th percentile). Thus, regardless of
which criterion was used to determine success, the results of the present study are consistent
with those of Dengate and Ruben (2002).
The present study therefore supports Dengate and Ruben (2002) findings that the SED
reduces clinically significant behaviour problems defined by an RBRI score at or above the 85th
percentile.
Whilst three of the five participants whose RBRI Total scores fell within the Normal range
following the BPT program decreased by more than 25 percentile points, two did not; one
participant’s score decreased 18.50 percentile points and the other 11.43. Although there were
small decreases, none of the scores that remained in the Clinical range following the BPT program
decreased by 25 percentile points.
10.1.2 Research using the SED that did not meet all inclusion criteria
Participants in the study by Swain (1988) were placed on the SED for an individually
determined time period. However, parental subjective ratings of symptoms they identified as
problematic prior to the SED were used to measure change, rather than a standardised measure
like the RBRI. Notably the RBRI had not been published at the time of this research.
Swain (1988) describes the participants as “Hyperactive”, however she also notes that “the
most common presentation was of an over excitable, irritable child who cried easily and exhibited
unpredictable mood swings, and/or sleep disturbances” (p. 166).
This description more similarly describes the sample captured by the RBRI than one meeting
criteria for ADHD or with “hyperactivity” per se, thus suggesting similarities in the sample
obtained by Swain (1988) and that of the present study. Likewise, parents were likely to have
reported change in these same behaviours, suggesting that such reports are likely to be similar to
changes captured by the RBRI in the present study. Thus, whilst Swain (1988) did not use the
RBRI, the sample and behaviours upon which outcome was determined appear to be similar to
the behaviours captured by the RBRI, and therefore the present study. It is not surprising then
that the success rate of the present study is similar to that of Swain (1988); Swain (1988) reported
a success rate of 99%; 136 responded and two did not, excluding drop-outs and those who did
not complete the SED per protocol (i.e., completed a modified version and no challenges).
The findings of the present study are therefore similar to both the study conducted by
Dengate and Ruben (2002) and the study conducted by Swain (1988) study in the proportion of
participants who responded.
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Studies that did not used the SED will now be examined.
10.1.3 Studies which used a broad elimination diet but did not meet other
inclusion criteria
None of the studies using a broad elimination diet other than the SED used the RBRI as the
outcome measure (the RBRI was not reported in the literature until 1988), however some did
examine similar behaviours or based their outcome on the change seen in problematic behaviours
defined by parents. None of the studies used behaviours similar to the RBRI to select participants,
which will have resulted in a different sample from the above studies. These studies will now
be discussed in turn, both in terms of their results compared to the present study and the
methodological differences that are proposed to account for the inconsistency in results.
Controlled studies investigating the Feingold Diet
The first published study investigating the FD was conducted by Conners et al. (1976), using
the Kaiser-Permanente diet of 1974–1975 (see Appendix A) (referred to from here on as the
FD) and a control diet. Whilst this appears to be an advantageous design, because the control
diet was designed to be of similar difficulty, the control diet also excluded additives, as well as
chocolate, white sugar, corn, bananas, peanuts and honey. Hence, it was not a control diet in the
true sense of the term; not only was the control diet additive free, it also reduced amines (e.g.,
bananas and chocolate), some salicylate foods (e.g., corn and honey), and any other potentially
provoking substances in sugar containing foods, and was therefore a relevant elimination diet
in itself. It is hardly surprising then that parents detected a difference between baseline and
both diets given that both diets decreased the amount of potentially provoking foods and food
substances the children consumed.
The differences in results between this study and the present study could be explained simply
by the failure of the FD to exclude all potentially provoking foods; the limited knowledge of
the salicylate content of foods in the 1970s meant that the FD itself was not a low salicylate
diet. Additionally, the FD does not exclude amines and glutamates. Furthermore, the time
period selected for Conners and colleagues’ study was not individually determined and was in
fact less that the recommended 4–6 weeks indicated by the FD. This may explain the order
effect of teachers’ ratings found, whereby the FD was only effective when it followed the control
diet (Conners et al., 1976). When the FD was implemented after the control diet, there were
four weeks of some restrictions followed by four weeks of the greater restrictiveness of the FD.
Conversely, when the control diet followed the FD there were four weeks of the FD followed by
the control diet, in which previously excluded foods were once again permitted. There was no
allowance for participants to return to their baseline behaviour level before commencing the
second diet phase, meaning that the effects of the first phase are likely to have carried over into
the second phase. Finally, this study selected participants who met DSM-II diagnostic criteria
for “hyperkinetic reaction of childhood” and based “success” of the diet on the ratings on the
Conners’ Abbreviated Symptom Questionnaire (ASQ); therefore, neither the selection criteria
nor the criteria used to evaluate change captured the behaviours subsequently shown to improve
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most with dietary intervention. It should be noted that the ASQ is an abbreviated version of the
CPRS used in the present study. The CPRS includes items pertaining to behaviours that have
been postulated to respond to diet, whilst the ASQ does not.
Harley and colleagues studied 36 children aged 6–12 years (Harley, Ray, et al., 1978) and 10
children aged 3–5 years (Harley, Ray, et al., 1978). These studies were diet replacement studies
whereby each family’s entire food supply was delivered weekly for both the control diet and the
Feingold diet (FD). The control diet varied slightly from the FD and was designed to be equally
as difficult. Once again, an order effect was found whereby parents of the school-aged children
rated their child as improved on the FD only when the FD followed the control diet. Parents
rated their preschool child’s behaviour as better on the FD without an order effect, suggesting
that the improvements may be more pronounced in younger children, or that it may take less
time to see an improvement in 3–5 year-old children. This finding of greater improvement in
younger children was subsequently found by some researchers (e.g., Breakey et al., 1991) but not
others (e.g., Hindle & Priest, 1978). There was no difference in the success rate of younger or
older children in the present study or in the studies conducted by Dengate and Ruben (2002)
or Swain et al. (1985). It may be that a more restrictive diet is necessary to see improvements
in children aged 6–12 years and, therefore, when all children are placed on a more restrictive
diet the age difference in responsiveness are not apparent. The same limitations discussed in
relation Conners et al. (1976) above apply to these studies in terms of the failure to exclude all
potentially provoking substances, the selection criteria, the criteria ued to evaluate change, the
length of each diet phase, and the lack of washout period between diet phases.
Clinical studies
Cook and Woodhill (1976) followed 15 children placed on an Australian version of the FD for
12 months. This diet also excluded all essences, including vanilla and lemon oil and all essential
oils, all herbs and spices, stock cubes and commercial soups that were coloured, blackcurrants,
redcurrants, grapefruit and lemons (mandarins were not listed as excluded but were not on
the ’allowed’ list either), melons, capsicum and coconut, chocolate, and perfume and fly sprays
(Woodhill, personal communication 1975 & 1976 cited in Breakey, 1995, p. 11). This diet was
therefore more restrictive than Feingold’s original diet, however was not as restrictive as the
SED. Cook and Woodhill excluded chocolate, an amine containing food, but included Malt Milo
and cocoa, both of which contain amines. Foods exceeding “low” levels of salicylates were still
included and glutamates were not excluded. Ten parents (67%) reported being certain that the
diet was effective for their child, which is lower than the response rates for present study and the
other SED studies (Dengate & Ruben, 2002; Breakey et al., 1991). Parents recorded any change
meaning that change was not restricted to pre-defined behaviours and may have captured some
of the behaviours captured by the RBRI. However, 13 of the children (the other participants were
“a baby” and a 12 month old) had been diagnosed as hyperactive by a psychiatrist, indicating
differences in participant selection between this study and the current study.
Salzman (1976) placed 15 of the 18 children who had a positive reaction to the Hawley
and Buckey method of allergy testing for salicylates, artificial colours, and/or artificial flavours
on the same diet implemented by Cook and Woodhill (1976). These children had failed to
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respond to treatment for “bad behaviour”, overactivity, sleep problems, lack of concentration
and hyperactivity. Thus, the selection criteria were not restricted to hyperactivity and in fact
seem to have included multiple behaviours captured by the RBRI. Improvement was seen in 93%
of the children, which is similar to the present study and the other SED studies (Dengate &
Ruben, 2002; Breakey et al., 1991). As Salzman (1976) used the same diet as (Cook & Woodhill,
1976), the same limitations regarding excluded substances for the latter apply to this study.
Given that a test was used to determine sensitivity it is possible that there were more potential
reactors in this sample, thereby accounting for the higher response rate compared with Cook and
Woodhill (1976). However, the Hawley and Buckey method of allergy testing is not a standard
and accepted method of testing for food sensitivity.
As well as the sample characteristics upon selection, the higher response rate may also have
related to outcomes measures; Salzman (1976) used measures of impulsiveness, excitability,
overactivity, distractability and “atmosphere at home” which were each the average of a number
of related questions for which parents had to give a rating from 1–10 (10 being the highest
level of problematic behaviour). Notably, “excitability” was the index used by Salzman that
exhibited the highest level of significant change. This index had items such as “easy upset”,
“low frustration tolerance”, “moods of excruciating irritability”, “nothing can shake irritability”,
supporting changes in irritability even though children were not selected on the basis of such
behaviour. Similarly, although children were not selected on the basis of sleep problems, parents
were also asked to identify any problems specifically related to sleeping patterns or behaviour
just before the child was put to bed. Improvements were seen in sleep latency and ease of going
to bed, and night wakings. Thus, although Salzman (1976) did not use the same measure of
change as the current study, it included many of the same behaviours as its outcome measure.
Unlike the current study, the time period of the diet in this study was defined as four weeks
rather than being individually determined; although four weeks is likely to be long enough for
the full SED, a less restrictive diet may require longer to become effective, thereby highlighting
the necessity of an individually defined time period.
F. Levy et al. (1978) also placed hyperactive children on a similar Australian version of the
FD, utilising more up to date information on salicylates. Participants were 22 children aged
4–8 years. F. Levy et al. (1978) reported a significant positive effect for the FD on mother’s
ratings of the children before and after the diet but this was not supported by the teachers or on
objective measures of attention, perceptual motor tests and subtests of the WISC. In addition
to the limitations of the diet itself and selection criteria, the objective measures would have
measured different behaviours than those captured by the RBRI.
Brenner (1977) studied 44 children aged 6–14 years “grouped together under the diagnosis
of the hyperkinetic minimal brain dysfunction syndrome” (p. 652) who were placed on the
FD. Fifteen additional children were invited to participate but parents declined because they
were either happy with medication (medication was withdrawn for the study) or did not want
to use dietary intervention. Of the 32 children who finished the diet, 11 were considered to
have had an “excellent response” (as rated by parents, teachers and paediatrician; medication
was discontinued) (34%), and 8 were “probably improved” (24%). Of the latter, two children
required a lower than pre-study dose of stimulant medication in order to keep their school work
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at a satisfactory level despite their impulsivity, irritability, distractability, and emotional lability
“subsiding remarkedly”. Two others improved significantly but because they were 14 years old
the authors reasoned that this change could have been spontaneous. The behaviour disorder and
impulsivity diminshed in the remaining three but the distractability and poor school performance
persisted. No information was provided for the remaining participant in the “probably improved”
group. No change was noted in 13 children. The percentage of excellent responders in this study
is significantly less than the present study or the SED studies (Dengate & Ruben, 2002; Breakey
et al., 1991).
The study by Brenner (1977) allowed participants to be on the diet for six weeks or longer,
suggesting an individually determined time period for the diet. Nonetheless, the same other
limitations discussed for the above studies apply; the diet was not broad enough to exclude all
potentially provoking foods and the selection criteria and outcome measures did not capture
those behaviours that have been shown to be most responsive to diet. Brenner did report on the
improvements in irritability and emotional lability of two of the “probably improved” participants
and the improvement of the “behaviour disorder” in another three. He also noted that the main
parameters measured were hyperactivity and impulse control and that “It is likely that if a
symptom questionnaire form had been utilised, a number of children categorised as equivocal
would then be moved to the unequivocal, excellent responding group” (p. 655). Excluding the
two 14 year olds, and counting the other “probably improved” as improved on irritability, and
behaviour problems, would have made for 57% improvement. Furthermore, Brenner concluded
that “all children having behaviour problems with poor impulse control and unusual irritability
[should] be given a therapeutic trial [of the FD]...” (p. 656), highlighting his observations that
irritability improved even though this wasn’t directly measured or used as an outcome measure.
Fifty percent of the 10 hyperkinetic children (aged 5–12) that Hindle and Priest (1978) placed
on a New Zealand adaptation of the FD showed an “Excellent” response, two more a “possible
moderate additive effect” and the remaining three showed no benefit. This is a lower response
rate than the current study and other studies using the SED. This could be accounted for by a
number of factors. First, although the FD was extended, it still contained many salicylate foods
as well as amines and glutamates. In addition to the FD exclusions, Hindle and Priest’s diet
removed capsicum, kiwi fruit, tamarillos, and specified that tomato products as well as tomatoes
should be excluded. Grapefruit, lemons and limes were permitted with caution. As well as
the aspirin, medications with artifical colours and flavours, toothpaste and perfumes excluded
by Feingold (1975), Hindle and Priest (1978) also excluded highly perfumed toiletries such as
shampoo, and talcum powder, and aerosol sprays. Second, the inclusion criteria also differed from
the current study as participants were attending a clinic for hyperkinetic children. Third, the
diet was continued for a set period of time regardless of the child’s response (or lack thereof); and
fourth, dietary response was determined by parent and teacher ratings of the children’s response
to therapy (on a five point scale of Excellent, Good, Moderate, None, Worse), using a comparison
of each child’s behaviour before and after the diet compared with their siblings and peers, and
by the authors’ clinical impressions. The children’s specific response to open challenges were
also noted, with three of the excellent responders reacting to a challenge with hyperkinesis, one
with concurrent aggressive behaviour, one with concurrent disobedience and one with concurrent
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sleeplessness, one child with depression and screaming spells, and one with abdominal pain and
tantrum. Given the lack of specificity of symptoms children were rated on and the range of
behaviours displayed during the challenge phase, it is reasonable to question whether the results
would have been different if the RBRI had been used both to select participants and as a measure
of change; it is acknowledged that the RBRI had not been constructed at this stage.
Breakey’s Low Additive and Amine Low Salicylate diet
It was considered important to examine research by Breakey (1995) using the Low Additive
and Amine Low Salicylate (LAALS) diet separately, as this diet differs from the broad elimination
diets used in other studies; Breakey (1995) used the FD as a starting point but updated her
LAALS diet based on subsequent research by Lockey (1971), Noid et al., (1974), Cook and
Woodhill (1976), Hindle and Priest (1979), and Freedman (1977) and Breakey’s own clinical
findings (published in her 1978 diet manual), and incorporated Swain’s (1982) data on salicylates
(Breakey, 1995).
This diet was similar to the SED but with more variety of fruit (mango, paw paw, just-ripe
banana, pomegranate in addition to pear), protein foods (lobster, oysters, prawns, most nuts,
sunflower seeds, mild and processed cheeses), and foods to flavour meals (pepper, parmesan
cheese and onion salts, malted vinegar), and allowed malted milk. A number of the allowed
foods contained amines and/or glutamates (e.g., bananas (later restricted to one per day), peas,
mild cheeses), however the salicylate intake remained low. A list of test foods was provided for
consumption once the diet had been found useful; the level of the LAALS diet that included
these test foods was more liberal than the SED, with a larger variety of fruits, vegetables, drinks,
snacks and miscellaneous foods so that the diet could be adhered to for a long period of time.
These foods had to be tested one at a time for a week to determine tolerance. The level of
strictness chosen was determined by the age of the child (with younger children stricter), by the
motivation and coping skills of the family, or by the severity of the symptoms (Breakey, 1995).
In an earlier publication, Breakey (1978) reported on 71 families who had undertaken an
elimination diet that was not the LAALS diet of 1990. Fifteen of these children were “hyperactive”
and had been included in the sample used by Salzman (1976) and the remaining participants
were referred. Thirty-five (49%) children were reported as exhibiting a “dramatic response as
evinced by changes in behaviour, learning difficulty, sleep patterns or bedwetting” (p. 721)
and 62 (87%) showed sufficient change to warrant continuing the diet. The CPRS was used
to evaluate change, along with feedback from parents. The lower percentage of responders is
likely to be accounted for by this diet being less restrictive than both the present study and
Breakey’s subsequent diet (LAALS). Descriptive information from Breakey (1978) indicates that
foods such as spices, coconut, chocolate, cocoa and soup cubes were included in the initial diet.
It should be noted that individual tolerance of all foods was taken into consideration and the
diet adjusted accordingly. For example, some foods were restricted for some participants (e.g.,
milk, eggs, bread and flour products) and some eliminated (e.g., potatoes, spices, chocolate) and
symptoms were not alleviated until these restrictions were put into place.
There were also similarities between anecdotal reports from this study and those from the
current study. Breakey (1978) notes that “Difficult children have been taken off the diet and
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have decided to return to it themselves. . . About 75 per cent of these children adhere to the
diet without any supervision” as the child usually “feels so different from other children when
off the diet, that he enjoys the way he functions while adhering to the diet” (p. 723). In the
present study one child (whose behaviour was so severe that he had been excluded from school)
reportedly refused to eat food that was not allowed on the diet even if his mother told him
it was ok “just this once” and there was no other food available. He reported feeling out of
control when he was not on the diet and that he knew if he ate particular foods he would end
up in trouble without being able to stop this from happening. Notably, this same child also
picked up when his mother had broken the diet based on her mood, before knowing that she had
actually broken the diet. Another child, who was on the verge of being permanently excluded
from school, was initially rated as being only slightly improved on the diet. Subsequently she
was found to be cheating on the diet at school (having stolen money to buy food) and agreed to
give the diet a proper trial for two weeks; her food intake was strictly monitored. Her behaviour
improved remarkably and she reported that she did not want to cheat any more as otherwise
her behaviour would get her in lots of trouble and she liked being able to choose what she did
and did not do (behaviour wise). When asked if she missed having foods not on the diet she
reported that she did but that she did not miss the way they made her feel. When this child
first attended the clinic she refused to engage with anyone and spent the whole time moving
aimlessly around the room or withdrawn in a corner of the room. This continued throughout
the BPT program, which she had to attend multiple times (waiting in the next room) as she
was repeatedly suspended from school. Following the SED the same child came happily into
the room, initiated and engaged in conversation with the researcher and other parents, helped
three children under six build a cubby house and then proceeded to sit in there with them and
draw with these children for about 45 minutes whilst the mothers spoke with the researcher.
Incidentally, these three children, who had also just completed the diet, had been unable to sit
and engage in anything prior to the diet, including a DVD; they too spent the baseline session
and the session following the BPT program moving constantly around the room and did not
engage in any play. They turned over all of the chairs and toys repeatedly and did not engage
with the researcher for more than a fleeting moment. Consistent with the changes seen in the
office, their mother reported that they could sit and engage in tasks for the first time, and that
deviating from the SED resulted in an immediate return to the previous behaviours.
Breakey (1995) reported a 91% response rate (excluding 13 participants for whom the diet
was not implemented and 45 who were lost to follow up) for the LAALS diet. Of the responders,
69% were classified as “Good responders” which was defined as diet being a sufficient treatment
that a normal range of behaviour was achieved. “Responders” included children whose behaviour
deteriorated if the diet was broken but whose behaviour did not return to the normal range,
including those who still required medication to help with behaviour or learning problems. All
responders persisted with the diet for more than six months, with behaviour changes maintained
over this time, indicating that these changes were not due to placebo. It should also be noted
that “non-responders” included a small number of children whose parents reported reactions to
foods but for whom the diet could not be managed and was therefore not a useful treatment.
In a further study of 112 participants, 78 of the 90 who completed the diet (87%) were
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classified as responders. In this study (Breakey, 1995) also examined whether the RBRI “was
a useful tool in measuring change in this treatment” (p. 40). Although the RBRI was used as
an outcome measure, it was not used as a selection criterion; participants had been specifically
referred for a trial of the LAALS diet. The sample description notes that, of the initial 112
children, 25% had ADHD and 46% had a “Parent child problem”. Other diagnostic categories
included Specific delays in development (7%), hyperkinesis with developmental delay (6%) and
six others that less than 5% of children fell in to.
Breakey (1995) reported a significant improvement on the RBRI in responders but not
non-responders. This supports the notion that the change measured by Breakey (1995) was
captured by the RBRI, as used in the present study. Participants also completed the diet for an
individually defined time period. The lower response rate in comparison to the present study
may therefore be attributed to participant selection and/or the diet itself, since it is still not as
restrictive as the SED.
Oligoantigenic diets
Egger et al. (1985) were the first to report the impact of an oligoantigenic, or “few foods”
diet on children’s behaviour. They placed 76 selected children with hyperkinetic syndrome on a
diet consisting typically of two meats (e.g., lamb and chicken), two carbohydrate sources (e.g.,
potatoes and rice), two fruits (e.g., banana and apple), vegetable (any brassica), water, calcium,
and vitamins. The diet was adjusted to avoid any foods suspected of causing symptoms and
foods the child disliked or craved.
Sixty-two of the 76 children (82%) improved, and a normal range of behaviour was achieved
in 21 (28%) of these. This is a lower response rate than the present study or those studies
using the SED. Once again, foods excluded from the SED could have been consumed on the
oligoantigenic diet (e.g., bananas and apples), and it is likely that these were consumed in larger
than normal amounts given the limited number of foods children could consume. Participants
were offered a second oligoantigenic diet if the first one did not improve their symptoms, however
this diet could also have included foods excluded on the SED. Unlike the present study, the
children in Egger et al.’s (1985) study were placed on the diet for 4 weeks rather than allowing
for an individually defined response period. As previously mentioned, although four weeks is
likely to be long enough for the full SED, a less restrictive diet may require longer to become
effective, thereby highlighting the necessity of an individually defined time period. Hyperkinesis
was used as selection criteria rather than the RBRI (which had not been constructed at this
time) or criteria resembling the RBRI and the outcome measures used did not capture those
behaviours subsequently shown to respond to diet.
Subsequent trials of an oligoantigenic diet have varied in their response rate. Egger, Stolla,
and McEwen (1992) found that 116 out of 185 patients (63%) placed on an oligoantigenic diet
responded. The vegetables listed in this diet were cabbage, sprouts, celery (all permitted on the
SED), as well as cauliflower, broccoli, cucumber, and carrots (none of which are permitted on the
SED as they contain salicylates and/or amines and/or glutamates). Once again two fruits were
permitted. Given that only peeled pears are allowed on the SED, this means that fruits excluded
on the SED were also allowed on the oligoantigenic diet. Thus, despite the very restrictive nature
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of an oligoantigenic diet, it still comprises foods which are excluded on the SED. Furthermore,
as noted above, it is likely that these foods were consumed in larger amounts given the limited
number of permitted foods.
Egger, Stolla, and McEwen (1992) used a diagnosis of hyperkinetic syndrome as the selection
criteria and a Conners’ score below 15 to indicate a positive response to the diet. Participants
were placed on the diet for a predefined four weeks. All of these factors are likely to account for
the lower response rate than the present study and those studies using the SED (Swain, 1988;
Dengate & Ruben, 2002).
C. M. Carter et al. (1993) placed 78 children who met DSM III criteria for attention deficit
disorder with hyperactivity on an oligoantigenic diet described as two meats (typically lamb and
turkey), two carbohydrate sources (rice and potato), two fruits (often banana and pear), a range
of root and green vegetables, bottled water, sunflower oil, and milk free margarine. The same
procedure was followed as for Egger et al. (1985) described above. Fifty-nine children (76%)
improved according to the CPRS, a global rating of severity of behaviour problems by the parent,
direct observation of fidgetiness, restlessness and inattentiveness by a psychologist, as well as
neuropsychological testing. Although this is still a high response rate, potentially due to the
extensive evaluation of behaviours that appear to allow parents to assess on overall behavioural
improvement (which could include problematic behaviours measured by the RBRI), it is lower
than the present study and those studies using the SED. The same reasons described above for
the studies by Egger et al. (1985) are offered as explanations for the discrepancy. Similarly, like
the studies by Egger and colleagues, children were selected based on hyperactivity.
Boris and Mandel (1994) placed 26 children who were referred to the authors’ allergy practice
and met DSM-III:R criteria for ADHD on
an open elimination diet...[eliminating]...dairy products, wheat, corn, yeast, soy, citrus,
egg, chocolate, and peanuts...artificial colors and preservatives were prohibited (p.
464).
All other foods were permitted in unlimited quantities. Nineteen participants (73%) showed
marked improvement on the elimination diet, with Clinical range Conners’ Parent Rating Scale-48
(CPRS-48) scores for 14 participants (54%) falling in the Normal range. As with C. M. Carter et
al. (1993), this is a relatively high percentage improvement for participants selected based on
meeting criteria for ADHD and a diet that does not restrict natural food chemicals, even though
the response rate was not as high as that of the present study. There are two main differences
between the study by Boris and Mandel (1994) and research reporting lower success rates: First,
all children had a score in the Clinical range on the CPRS-48. Although this is a short version of
the CPRS, and therefore does exclude some items from the CPRS reflecting behaviours that
have been proposed to respond to diet, it is a far more comprehensive measure of change than
the ASQ and will capture a different group of participants than the ASQ. The CPRS-48 captures
a number of items that are proposed to respond to diet that the ASQ version excludes, making
it more likely that participants exhibited symptoms proposed to respond to dietary intervention.
Second, children were recruited through an allergy clinic, and 79% of the responders (15 of 19)
were atopic; five of the seven who did not respond were nonatopic, suggesting that atopy did not
10.1. Discussion of Phase 2 findings: BPT vs. SED 221
predict responder status, however there was a significant difference in the proportion of atopics
who responded to the diet compared with the nonatopics, suggesting that a positive response to
diet was more likely in atopics. Double-bind, placebo-controlled challenges showed significant
differences between the challenge and placebo on the Conners’ hyperactivity index.
As part of a larger study Uhlig, Merkenschlager, Brandmaier, and Egger (1997) placed 45
children meeting criteria for attention deficit hyperkinetic syndrome on the same oligoantigenic
diet used by Egger et al. (1985) (see above). The same procedure was followed throughout the
diet. Seventy-one percent of participants in their study responded to the diet; response was
defined as a reduction in the severity of overactivity grade, which, in turn, was rated according to
care requirements: severe (patients unmanageable and home and/or at school); moderate (parents
and schools had great difficulty managing the child and were requesting special help because of
behaviour); and mild (manageable overactivity). The same limitations as those discussed for
Egger et al. (1985) apply to (Uhlig et al., 1997).
Finally, Schmidt and colleagues (1997) placed 49 children with hyperactive/disruptive be-
haviour disorder on an oligoantigenic diet or a control diet; 24% showed clear behavioural
improvement on two behaviour ratings whilst on the diet and two children’s behaviour dete-
riorated. These children were inpatients and all food was prepared by a dietitian who also
supervised mealtimes. The oligoantigenic diet was described by the authors as that of Egger et al.
(1985), however the authors also noted that two vegetables were given (any cabbage, carrots) and
that apple juice was permitted. Egger et al.’s (1985) research does not specify that vegetables
were restricted to two and apple juice is not listed as permitted. As apples contain salicylates,
their high concentration in juice would result in a high concentration of salicylates; along with
the salicylates in the fruit and vegetables eaten, the salicylate content of the apple juice prevents
this oligoantigenic diet from being a low salicylate diet. The authors also do not specify whether
the apple juice was preservative free. Given that the control diet deliberately included artificial
food colours given in a drink, and that the authors attempted to make the oligoantigenic diet
indistinguishable from the control diet, it is likely that this is why the juice was included.
Other methodological differences exist between Schmidt and colleagues study and the present
study: First, children who were not compliant with the diet (defined as >4 infractions) were
included in the analyses, suggesting an intention-to-treat analysis, rather than a per protocol
analysis. However, further details as to the extent of the deviation from the diet, the number
of children who deviated from the diet, or the number of children who withdrew during the
diet phase were not provided, preventing this assessment from being made. Second, the diet
was only implemented for nine days, with testing points on Days 3 and 8. The rationale for
this was that reactions are usually seen 2–3 days after having eaten a provoking food, however
this is not synonymous with 2–3 days being an adequate period of time to see a reduction in
symptoms. As discussed above, reactions can build up over a longer time period than this and
those studies using an individually determined time period for the diet phase have had higher
response rates than those studies using a fixed time period. Finally, the washout period of
three days is unlikely to have been enough to bring the children back to their baseline level of
behaviour before starting the next phase. The outcome measures utilised were performance tests
of attention, ATPQ completed by the teachers of the clinic school, observation on the ward and
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during performance tests. To reiterate, raters were blind as to the diet status of the children
but not to their medication status and the outcome measures were unlikely to have rated the
changes captured by the RBRI.
In the next phase of this study, when the authors placed the participants on methylphenidate,
they specified that this was done “for an individually determined period” (Schmidt et al., 1997,
p. 90). Likewise, despite the effort that went into ensuring participants could not distinguish
between the treatment and control diets, and raters were blind as to which diet the participants
were on, the methylphenidate trial was an open trial; all children were given methylphenidate
(i.e., there was no placebo) and raters were not blind as to the medication status of the child.
Given the multiple methodological differences, it is not surprising that the overall response
rate was low. Schmidt et al. (1997) reported 24% improvement rate required participants showing
a clear improvement in two behaviour ratings whilst on the diet. Examining improvements more
specifically, >25% children showed a change in behaviour in the play and test situations; 45% of
children showed significant behavioural improvement with the diet in the test situation alone and
43% in the play situation alone. Two children showed significantly more problem behaviour on the
treatment diet. It is worthwhile noting that the response rate of these children to methylphenidate
(44%) was also much lower than typically seen. The authors also note that the actual amount of
behaviour change seen was about the same for diet and methylphenidate. They state that their
sample was “an unselected child psychiatric inpatient sample of hyperactive/conduct-disordered
children, not preselected for somatic symptoms” (p. 94), making it different from the other
oligoantigenic diet studies who studied only hyperkinetic/ADHD samples. Furthermore, the
report that participants needed help for “severe problems, such as expulsion from school, which
was often imminent” (p. 94) suggests that their sample may have had a higher level of problematic
behaviour than the samples from other studies, including the present study. The sample was also
different from the present study as the present study did not require a diagnosis of either ADHD
or ODD for participation. Additionally, parents did not initially come for dietary treatment as
in other studies, including the majority of participants in the present study. Instead, parents
were seeking general help for behaviour concerns.
Two studies, conducted by the same research group, were published after the present study
was designed. Pelsser et al. (2009) randomly assigned a group of 27 unselected children with a
diagnosis of ADHD to a diet (n = 15) or control (n = 12) group. Following a two week baseline
diet, during which participants kept to their normal diet, participants in the diet group completed
the elimination diet for five weeks whilst the control group continued their normal diet. The few
foods diet investigated by Carter and colleagues (1993) (which was modelled on Egger et al.,
1985) was used for the diet group. Outcomes for the two groups were compared at entry to the
study (week 0), following baseline (week 3) and after the elimination diet or waiting period (week
9). The 10-item Abbreviated Conners’ Scale (ACS) parent and teacher rating scales, the ADHD
Rating Scale (ARS) and a Structured Psychiatric Interview (SPI) measuring ODD symptoms
were used as outcome measures. Following the diet phase, 73% of children were classified as
responders according to parent ratings and 70% according to teacher ratings; a responder was
defined as showing behavioural improvement of at least 50% on both the ACS and the ARS. All
responders no longer met DSM-IV criteria for ADHD. None of the participants in the control
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group were classified as responders by teachers or parents. Additional analyses showed that, upon
entering the study, 12 out of 15 children in the intervention group (80%) and 10 out of 12 in the
control group (83%) met the DSM-IV criteria for ODD according to the SPI. At the end of the
trial 4 out of 15 participants in the intervention group (27%) and 10 out of 12 participants in the
control group (83%) met criteria for ODD. There was a significant difference (p < .01) between
the measure points at the beginning and end of the trial for the intervention group but not the
control group and the mean difference between the groups was significant (p < .02). The results
are similar to an earlier study by Pelsser and Buitelaar (2002). In this study, 40 children with
ADHD were placed on the same elimination diet. A reduction of at least 50% in the symptom
scores on rating scales completed by parents and teachers occurred in 62% of participants. The
authors acknowledged that this was an open-label trial without a placebo, noting the inherent
difficulties of comprising a placebo diet given the restricted nature of the elimination diet, and
recommended replication of this trial with blinded measures by an independent observer.
In a subsequent study conducted at the same ADHD research centre, Pelsser et al. (2011)
repeated the same diet with a different sample of unselected children with ADHD aged 4–8.
Exclusion criteria were children receiving drugs or behaviour therapy, or already following a diet,
and “family circumstances that were likely to prevent the completion of the study” (p. 495). In
this study 100 children were randomly assigned to the control group (n = 50) or the diet group
(n = 50). In the first (open-label) phase, the ARS was completed by a paediatrician (masked)
and by parents and teachers (unmasked). The ACS and Strengths and Difficulties Questionnaire
(SDQ) were completed by parents and teachers (unmasked). The paediatrician also completed
the SPI (masked) with teachers and parents. There was a significant difference in mean ARS
scores between baseline and the end of the first phase for the diet group (but not the control
group). Mean scores were also significantly lower in the diet group than in the control group
for the paediatrician, parent and teacher ratings (p < .0001) on the ARS and the ACS. The
difference between the groups on the ODD score for the SPI were significant for both teachers
(p < .032) and parents (p < .0001). Those with an improvement of at least 40% on the ARS
were considered clinical responders. Using a per protocol analysis, 74% of participants responded
to the diet; the response rate was 64% using an intention-to-treat analysis using last observation
carried forward.
Clinical responders subsequently undertook a 4-week double-bind crossover food challenge
phase; 30 of the 32 clinical responders proceeded to phase 2. Relapse of ADHD symptoms, based
on the ACS (unmasked parent) and ARS (masked paediatrician) occurred in 19 of 30 (63%) of
participants after one or both of the challenges.
In summary, Pelsser et al. (2011) concluded that the restricted elimination diet had a beneficial
effect on ADHD symptoms in 64% of children, and the reintroduction of foods led to significant
behavioural relapse in clinical responders. The effect of the diet was consistent and the diet
reduced both ADHD and ODD symptoms. Blood tests assessing IgG levels against foods did not
predict which foods children would show behavioural reactions to. The same limitations discussed
under Egger et al. (1985) apply to the diet used in the studies by Pelsser and colleagues (Pelsser
& Buitelaar, 2002; Pelsser et al., 2009, 2011). Pelsser et al. (2009) themselves acknowledge that
“even a small change in the diet of a child, like removing additives, may have a beneficial effect of
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the behaviour of children” (p. 17). Given the large number of foods implicated in behavioural
reactions, it is conceivable that the additional removal of salicylate, amine, and/or glutamate
foods from the oligoantigenic diet may result in a higher response rate.
10.2 Conclusions from Phase 2: BPT vs. SED
In summary, the results of the present study are consistent with previous research examining
the same diet, for an individually defined time period, for a similar sample of children, using
the same outcome measure. Differences in results between the present study and other previous
research can be accounted for by the differences in sample selection, the diet used, length of the
diet, and the outcome measures used to evaluate change. An evaluation of the findings from the
current study in the context of previous literature shows that selecting children on the basis of
behaviours that are likely to respond to diet, as per the RBRI, rather than requiring a diagnosis
of ADHD for inclusion, represents a different sample of children who are more likely to respond
to diet. Furthermore, the current study supports the notion that the broader the diet is in it’s
exclusions of potentially provoking foods, the more responders that are likely to be identified.
Additionally, the provision of sufficient time for potential improvements to become evident may
reduce the number of false negatives in terms of responders. Finally, using measures that examine
changes specific to diet, such as the RBRI, rather than measures of psychopathology such as
ADHD, ensures that changes affected by diet are captured by outcome measures.
10.3 Discussion of Phase 3 findings
The findings from the present study did not support the hypothesis that the combination of
the interventions would be superior to either intervention in isolation on the RBRI. Although
the BPT+SED combination was more effective than the BPT program alone, the SED+BPT
intervention was no more effective than the SED alone; results indicate that it was the SED
itself that resulted in change, rather than a combination of the two interventions. Although no
research could be found examining the combined effect of diet and BPT on behaviour, the present
findings contradict the only available study investigating the relative and combined impact of
AFCs (rather than a comprehensive elimination diet) and another intervention (medication).
Williams et al. (1978) conducted a double-blind challenge study of AFCs and medication with
26 hyperactive children aged 5–12 years known to be responsive to stimulant medication. The
study comprised four conditions which the children rotated through: (1) stimulants and placebo
cookies; (2) stimulants and challenge cookies; (3) placebo medication and placebo cookies; and
(4) placebo medication and challenge cookies.
Each challenge cookie contained 26mg of AFCs, which the authors report as being half the
daily average, and were taken twice per day. The stimulants used were the brand and dosages of
medication prescribed for each child prior to the study. Change was measured using the 11-item
(daily by parents, twice weekly by teachers), 40-item (weekly by parents), and 96-item (pre-post
by parents) versions of the Conners’ checklists. The results indicated that: (1) children were
rated as less hyperactive whilst on medication by both parents and teachers; and (2) AFCs
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produced a significant effect when the children were receiving placebo medication, however there
was very little agreement between parent and teacher ratings. Three children improved according
to parents and five according to teachers. (3) A combination of diet and medication was superior
to either intervention in isolation.
The authors note that the brief treatment periods (of only one week) may have contributed to
the inconsistency of results between parents and teachers. It is also conceivable that hyperactivity
itself would be more likely to be observed in a classroom setting where children have to sit still
and attend to academic tasks quietly than at home where these requirements are required less.
Although the findings are inconsistent with respect to the impact of AFCs, the finding that the
combination of diet and medication was superior to either intervention in isolation is consistent
with research demonstrating that a combination of medication and behavioural interventions is
more effective than medication alone. It is therefore reasonable to question whether the BPT
program added anything to the SED. This will be discussed relative to both the RBRI and the
behavioural data.
The fact that participants’ RBRI scores fell well within the Normal range following the SED in
Phase 2 could account for the lack of additional benefit from the BPT program for the SED+BPT
group; a ceiling effect, in terms of improvement, could have occurred on the RBRI. Unfortunately
only two of the five participants whose behaviour fell within the Normal range on the RBRI
Total score following the BPT program went on to complete the SED, limiting the conclusions
that can be drawn from the data. However, across the groups, the average improvement score on
the RBRI Total was higher for the SED phase than the BPT phase regardless of whether the
SED was completed before or after the BPT program; this remained true when only considering
the scores for those participants for whom the BPT was effective. Whilst the overall average
improvement from Phase 1 to Phase 3 was higher for the BPT+SED group than the SED+BPT,
the improvement following the SED itself was similar for each of the BPT+SED (28%) and
SED+BPT (27%) groups; that is, regardless of whether the SED was completed first or following
the BPT, the degree of improvement was approximately the same. The improvement on the
RBRI was also greater for the SED phase than for the BPT phase for the two participants (who
were siblings) whose behaviour fell within the Normal range on the RBRI following the BPT
program.
The degree of improvement was also examined to assess the additional benefit of Phase 3. Only
one participant showed ≥ 25% improvement on the RBRI following the BPT program, regardless
of whether the BPT was undertaken in Phase 2 or Phase 3. Eight of the 14 participants (57%)
showed ≥ 25% improvement following the SED program in Phase 2 and 7 of the 11 participants
(64%) showed this improvement when completing the SED in Phase 3. This demonstrates the
superiority of the SED as an intervention, rather than the additional benefit of the SED beyond
that of the BPT program.
The impact of the level of improvement on the commencement and completion of Phase 3
was also considered. The three participants with the highest improvement scores on the RBRI
following the BPT program did not complete the SED despite commencing this phase; it may
have been that their behaviour was not problematic enough to warrant the effort the SED
involved. Conversely, five of the six participants with less than 25% improvement, that is the
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least improvement, following the SED in Phase 2 did not complete the BPT program in Phase
3; only one of these participants started the BPT program. However, it is questionable how
relevant these findings are given that all scores for all participants completing the SED in Phase
2 fell in the Normal range; it may have been that none of the participants needed additional
intervention. However, anecdotal data from parents completing the SED in Phase 2 do not
necessarily support this. Although some parents reported not needing to complete the BPT
intervention, others indicated that their child still exhibited specific problematic behaviours,
despite their RBRI score falling within the Normal range. An examination of Target Behaviour
data (see Chapter 9) supports this; only three of the eight participants completing the SED in
Phase 2 reached the desired 80% compliance score. Families completing the BPT following the
SED reported that their child still had behaviour problems that required intervention despite
the obvious improvements they had seen with the SED; all families completing the BPT after
the SED reported that the BPT had improved the remaining problems to a satisfactory level.
These findings are consistent with findings from Egger et al. (1985) who notes that many of
the children in their study still had considerable behaviour problems and required counselling and
behaviour management advice despite success with the diet and a high rate (92%) of continuation
of the diet as part of managing their child’s behaviour. This suggests that parents believed
the diet was important in the overall management of their child’s behaviour problems and that
behaviour management alone was not sufficient to control the child’s symptoms.
Similarly, Breakey (1995) states that
There is no place for any expectation that diet without discipline will be sufficient
management. Being demanding and argumentative rarely resolved completely with
the diet use. Most families need help in this area (p. 47).
Breakey (1978) also reported that the doctor, psychologist and social worker provided
counselling and guidelines on general behaviour management for the children in her study.
Breakey (1978) also notes that
It could be argued that these other factors are producing the change, but it is stressed
that each child acted as his own control, and infringements caused a prompt return
of initial symptoms (p. 723).
The findings from the present study support this conclusion, with anecdotal feedback from
multiple parents indicating that even though behavioural techniques were effective with their
children whilst on the SED, when their child deviated from the SED these same techniques were
not effective.
Breakey (1978) also notes that
In individual situations where the child became more manageable, but where specific
areas of behaviour remained a problem, the use of behavioural techniques by the
psychologist or general practitioner often produced improvement. It was commented
that though these techniques were tried previously, they were more effective with the
child on the diet (p. 724).
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Unfortunately, the success of the SED in the present study meant that it was not possible to
evaluate the additional effect of the BPT following the SED on the RBRI. The parents of the five
children who chose not to participate in the BPT after the SED in the present study reported
that they did not need any help with their child’s behaviour any more. However, anecdotal
feedback from the families who did complete the BPT program after the SED indicated that
there were still specific behavioural concerns parents wanted to address, and that these improved
with the BPT. Furthermore, these parents reported having used the same behavioural techniques
prior to the study with no success. This is supported by the Compliance data recorded by a
small number of parents in the SED+BPT group in the present study; despite improvements
seen on the SED, the BPT program was necessary to improve Compliance to an acceptable level.
This suggests that the SED was not sufficient in isolation to achieve acceptable compliance to
everyday instructions given by parents, and that the BPT program was still beneficial despite
RBRI scores falling well within the Normal range.
10.4 Conclusions from Phase 3 findings
In summary, findings from Phase 3 are inconsistent with Williams et al. (1978) who found
that a combination of interventions (in this case medication) was superior to dietary intervention
in isolation. However, methodological weaknesses may account for this inconsistency. Consistent
with reports from previous research, parents who completed the BPT Program following the
SED reported the need for additional strategies to address remaining behavioural problems
despite the success of the SED as measured by the RBRI. Although the conclusions that can be
drawn are limited by the small number of participants completing behavioural data in Phase 3,
findings from the target behaviours suggest that further improvements were indeed required to
reach desired levels of behaviour, and that the BPT Program was successful in making these
improvements. Further research is needed to ascertain the combined impact of the SED and
BPT on specific behaviours, both generally and with respect to parent selected behaviours, and
to ascertain potential reasons for differences in improvements between participants across both
interventions. Such research may provide valuable insight into both the types of behaviours that
are amenable to change through diet and BPT, in turn helping to determine which intervention
is best for which family.
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Chapter 11
Additional considerations of the
findings
11.1 Introduction
The analyses in Chapters 7 and 8 raised a number of additional questions that are addressed
in this chapter. First, because RBRI Total scores for all participants fell in the Normal range
following the SED, regardless of the order of the interventions, and because the BPT program
did not demonstrate additional clinical benefit above and beyond that of the SED alone on
the main outcome, it is reasonable to question whether or not there would be any benefit in
participants undertaking the BPT program at all. Additionally, if the BPT program was in fact
not an effective intervention in its own right, it would be important to assess whether the SED
itself was an effective intervention. Both interventions were therefore assessed in their own right
using the primary outcome measure, the RBRI, whilst acknowledging the lack of control in these
analyses; these analyses are presented in Sections 11.2.1 and 11.3.1.
Second, the high drop out rate of the SED prompted an examination of the data using an
intention-to-treat protocol; significantly more participants dropped out of the SED than the BPT
in Phase 2 (χ2 = 8.42, p = .005). The large number of drop-outs from the SED, likely reflecting
the relative difficulty of the SED as an intervention, highlights the importance of ensuring the
effect of the SED is not overestimated. The data in Chapters 7 and 8 only report findings
for those who were able to complete the interventions; it does not indicate which intervention
was more effective for participants commencing treatment. The latter is particularly important
from a clinical point of view, given that effective interventions are sought for each person who
commences therapy, rather than for those who are able to complete it, and also from a practical
point of view, as it raises questions as to whether the SED is a viable intervention if such a high
percentage of families are unable to complete it. This chapter will therefore examine relative and
combined impact of the SED and the BPT program using an intention-to-treat analysis with
the last observation carried forward for missing data; that is, for those who did not complete
Phase 2, Phase 1 data was used at Phases 1 and 2. These analyses are presented in Section 11.4.
In line with the first investigation into the effectiveness of each intervention in its own right,
intention-to-treat analyses were also carried out for both the BPT (see Section 11.2.2) and SED
(see Section 11.3.2) interventions in isolation.
Finally, it was of interest to examine if any factors other than the interventions themselves
could have accounted for the reported changes. One obvious factor that warrants examination is
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the impact of parental beliefs about the impact of diet of their child’s behaviour and whether
they had removed food from their child’s diet before, the latter of which provides information as
to any sampling biases. Parental beliefs and whether parents had removed food from their child’s
diet before were therefore analysed as independent variables (see Section 11.6). Additionally, as
there was a measure pertaining to perceived control, the impact of parents’ perceived control
over their child’s behaviour, as well as the control they perceived their child to have over their
own behaviour, were also examined as independent variables (see Section 11.7). This was done to
examine the relative and combined impact of the SED and BPT interventions on perceived control
and to ascertain whether changes in perceived control were related to clinical improvements in
behaviour.
Where relevant, all analyses were carried out on both the RBRI Total score and the RBRI
subscale scores for a more in depth analysis than the Total score alone could provide. The
consistencies between the RBRI and the remaining secondary outcome measures in Chapters 7
and 8 suggested that analysing the latter would not provide any additional information; these
analyses were therefore not completed.
11.2 Was the BPT program an effective intervention?
11.2.1 Per protocol analysis
To examine the effectiveness of the BPT intervention in isolation, the proportion of participants
falling in the Clinical and Normal ranges were analysed, along with the mean T scores, to examine
the magnitude of change. Sample characteristics for the 19 participants who returned the primary
outcome measure for the BPT at Phase 2 can be found in Chapter 7 (Section 7.3.1). The number
of participant scores falling in the Normal range at Phases 1 and 2 is presented in Table 11.1.
As was required for entry into the study, the RBRI Total score for all participants fell within
the Clinical range on the RBRI Total at Phase 1; the difference in proportions between Phases 1
and 2 could therefore not be computed for RBRI Total score as computation requires at least one
participant score in each of the Normal and Clinical ranges. An examination of the proportion of
participant scores falling in the Normal and Clinical ranges on the RBRI subscales revealed no
significant differences between Phases 1 and 2 for the BPT group on any of the RBRI subscales;
four participants remained in the Clinical range on the Restless subscale, more than half remained
in the Clinical range on the Disturbed Sleep subscale, and more than one-third remained in this
range on the RBRI Total and the Irritable/Antisocial and Inattentive subscales. This indicates
that, despite five participants falling in the Normal range on the RBRI total following the BPT
intervention, overall, there were no improvements in the proportion of participants classified as
Normal following the BPT.
Group analyses were also conducted on the RBRI subscales and the RBRI Total mean T
scores. Phase 1 and 2 means for the BPT group for are presented in Table 11.2, along with the
Phase 1-Phase 2 differences. There was a significant decrease in the group mean scores following
the BPT for the Irritable/Antisocial and Restless subscales, as well as the Total score, however,
only the Restless subscale score fell within the Normal range, questioning about the clinical
significance of the remaining changes. The decrease was not significant for the Inattentive or
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Table 11.1
Differences in proportions of RBRI scores in the Normal/Clinical range in Phase 1 and 2 for the
BPT groupa (Per protocol analysis)
Subscale Phase No. (%) χ2 p
Irritable/ 1 2 (10.53)
Antisocial 2 6 (31.58)
Diff. b/n 1 & 2 6.21 .125
Inattentive 1 5 (26.32)
2 5 (26.32)
Diff. b/n 1 & 2 6.93 1.000
Restless 1 9 (47.37)
2 15 (78.95)
Diff. b/n 1 & 2 3.49 .070
Disturbed 1 7 (36.84)
Sleep 2 8 (42.11)
Diff. b/n 1 & 2 7.08 1.000
Total 1 0 (0.00)
2 5 (26.32)
Diff. b/n 1 & 2 - -
Note. RBRI = Rowe Behavioural Rating Inventory; BPT = Behavioural Parent Training program; Diff. b/n =
Difference between; Difference between Phases 1 & 2 could not be calculated for the Total score as all scores fell
in the Clinical range at Phase 1.
a n = 19.
Disturbed Sleep subscales, even though the score for the latter fell on the clinical cut-off following
Phase 2. This indicates that whilst changes in the group mean for the RBRI Total and two of
the subscales showed statistically significant decreases following the BPT, these changes were
not clinically significant.
11.2.2 Intention-to-treat analysis
The same analyses were then completed using intention-to-treat analyses to ascertain the
impact of the drop-outs on the effectiveness of the BPT itself. These analyses included all 23
participants who commenced the BPT; data from Phase 1 were carried forward for the four
participants who did not complete Phase 2. The number of participant scores falling in the
Normal range for each group is presented in Table 11.3.
There were no significant differences in the proportion of participant scores falling in the
Normal and Clinical ranges on the Irritable/Antisocial, Inattentive, Restless, or Disturbed Sleep
subscales of the RBRI for the BPT group following Phase 2; the calculation for the RBRI Total
score could not be computed as this required at least one score to fall in the Normal range at
Phase 1.
Group analyses were also conducted on the RBRI subscales and the RBRI Total mean T
scores. Phase 1 and 2 means and standard deviations for the BPT group for are presented in
Table 11.4, along with the Phase 1-Phase 2 differences.
There was a significant decrease in the group mean scores following the BPT for the Irri-
table/Antisocial and Restless subscales, as well as the Total score, however, only the Restless
subscale score fell within the Normal range, questioning about the clinical significance of the
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Table 11.2
Differences between Phase 1 and Phase 2 mean RBRI scores for the BPT groupa (Per protocol
analysis)
Subscale Phase M (SD) Cl. z p ES
Irritable/ 1 73.48 (8.18) C
Antisocial 2 63.29 (8.77) C
Diff. b/n 1 & 2 -3.66 .000 .95
Inattentive 1 68.16 (8.82) C
2 66.79 (8.79) C
Diff. b/n 1 & 2 -0.78 .435 .47
Restless 1 62.14 (7.96) C
2 54.75 (8.68) N
Diff. b/n 1 & 2 -2.90 .004 .79
Disturbed 1 63.71 (10.44) C
Sleep 2 60.70 (10.49) C
Diff. b/n 1 & 2 -1.29 .196 .68
Total 1 72.69 (7.97) C
2 65.67 (9.73) C
Diff. b/n 1 & 2 -2.86 .004 .37
Note. RBRI= Rowe Behavioural Rating Inventory; BPT = Behavioural Parent Training program; Diff. b/n =
Difference between; Cl. = Classification; C = Clinical; N = Normal.
a n = 19.
Table 11.3
Differences in proportions of RBRI scores in the Normal/Clinical range in Phase 1 and 2 for the
BPT groupa (Intention-to-treat analysis)
Subscale Phase No. (%) χ2 p
Irritable/ 1 2 (8.70)
Antisocial 2 6 (26.09)
Diff. b/n 1 & 2 4.84 .125
Inattentive 1 6 (26.09)
2 6 (26.09)
Diff. b/n 1 & 2 3.97 1.000
Restless 1 10 (43.48)
2 16 (69.57)
Diff. b/n 1 & 2 1.02 .070
Disturbed 1 9 (39.13)
Sleep 2 10 (43.48)
Diff. b/n 1 & 2 3.91 1.000
Total 1 0 (0.00)
2 5 (21.74)
Diff. b/n 1 & 2 - -
Note. RBRI = Rowe Behavioural Rating Inventory; BPT = Behavioural Parent Training program; Diff. b/n =
Difference between; Difference between Phases 1 & 2 could not be calculated for the Total score as all scores fell
in the Clinical range at Phase 1.
a n = 23.
remaining changes. The decrease was not significant for the Inattentive or Disturbed Sleep
subscales. This indicates that whilst changes in group mean showed statistically signifcant
decreases on the RBRI Total and two of the four subscales following the BPT, these changes
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Table 11.4
Differences between Phase 1 and Phase 2 mean RBRI scores for the BPT groupa (Intention-to-
treat analysis)
Subscale Phase M (SD) Cl. z p ES
Irritable/ 1 72.84 (7.86) C
Antisocial 2 64.42 (8.62) C
Diff. b/n 1 & 2 -3.66 .000 .91
Inattentive 1 67.87 (8.82) C
2 66.71 (8.78) C
Diff. b/n 1 & 2 -0.78 .435 .48
Restless 1 62.26 (7.45) C
2 56.15 (8.66) N
Diff. b/n 1 & 2 -2.90 .004 .74
Disturbed 1 63.77 (11.87) C
Sleep 2 61.29 (11.97) C
Diff. b/n 1 & 2 -1.29 .196 .65
Total 1 72.78 (7.30) C
2 66.97 (9.09) C
Diff. b/n 1 & 2 -2.86 .004 .65
Note. RBRI= Rowe Behavioural Rating Inventory; BPT = Behavioural Parent Training program; Diff. b/n =
Difference between; Cl. = Classification; C = Clinical; N = Normal.
a n = 23.
were not clincally significant.
Overall, whilst statistically significant improvement was demonstrated for the group as a
whole following the BPT program on the RBRI Total and the Irritable/Antisocial and Restless
subscales, only the improvements on the Restless subscale were clinically significant for both per
protocol and intention-to-treat analyses.
11.3 Was the SED an effective intervention?
11.3.1 Per protocol analysis
To examine the effectiveness of the SED intervention in isolation, the proportion of participant
scores falling in the Clinical and Normal ranges were analysed, along with the mean T scores to
examine the magnitude of change.
The number of participant scores falling in the Normal range at Phases 1 and 2 is presented
in Table 11.5.
There was a significant difference in the proportion of participants classified as Normal/Clinical
on the Irritable/Antisocial, and the Disturbed Sleep subscales for the SED group. Because all
scores fell within the Clinical range at Phase 1 and the Normal range following Phase 2, the
calculations for the RBRI Total score and the remaining subscale scores could not be computed.
However, the percentage of participant scores falling within the Normal range is clearly greater
following Phase 2. T scores were also analysed to ascertain the magnitude of change following
Phase 2. The means and standard deviations for the SED group are presented in Table 11.6,
along with the Phase 1-Phase 2 differences.
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Table 11.5
Differences in proportions of RBRI scores in the Normal/Clinical range in Phase 1 and 2 for the
SED groupa (Per protocol analysis)
Subscale Phase No. (%) χ2 p
Irritable/ 1 1 (7.14)
Antisocial 2 13 (92.86)
Diff. b/n 1 & 2 0.83 .000
Inattentive 1 4 (28.57)
2 14 (100.00)
Diff. b/n 1 & 2 - -
Restless 1 7 (50.00)
2 14 (100.00)
Diff. b/n 1 & 2 - -
Disturbed 1 6 (42.86)
Sleep 2 13 (92.86)
Diff. b/n 1 & 2 1.44 .039
Total 1 0 (0.00)
2 14 (100.00)
Diff. b/n 1 & 2 - -
Note. RBRI = Rowe Behavioural Rating Inventory; SED = Simplified Elimination Diet; Diff. b/n = Difference
between; Difference between Phases 1 & 2 could not be calculated when all participants fell in the Clinical/Normal
range at Phase 1 of Phase 2.
a n = 14.
Table 11.6
Differences between Phase 1 and Phase 2 mean SED scores for the BPT groupa (Per protocol
analysis)
Subscale Phase M (SD) Cl. z p ES
Irritable/ 1 69.88 (6.66) C
Antisocial 2 46.38 (11.07) N
Diff. b/n 1 & 2 -3.23 .001 .93
Inattentive 1 64.47 (10.16) C
2 43.83 (8.50) N
Diff. b/n 1 & 2 -3.30 .001 1.00
Restless 1 59.50 (9.87) N
2 40.96 (6.62) N
Diff. b/n 1 & 2 -3.18 .001 1.00
Disturbed 1 58.27 (13.00) N
Sleep 2 47.04 (6.53) N
Diff. b/n 1 & 2 -2.32 .021 .93
Total 1 69.62 (8.03) C
2 42.82 (9.36) N
Diff. b/n 1 & 2 -3.30 .001 1.00
Note. RBRI= Rowe Behavioural Rating Inventory; SED = Simplified Elimination Diet; Diff. b/n = Difference
between; Cl. = Classification; C = Clinical; N = Normal.
a n = 14.
The mean scores for the SED group decreased following the intervention and the RBRI Total
and all mean subscale scores fell within the Normal range. These decreases were significant
for the RBRI Total and all of the subscales. The Restless and Disturbed Sleep subscales also
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fell in the Normal range at Phase 1, questioning the clinical significance of the change in these
subscales.
11.3.2 Intention-to-treat analysis
The same analyses were then completed using intention-to-treat analyses to ascertain the
impact of the drop-outs on the effectiveness of the SED itself. These analyses included all
32 participants who commenced the SED; data from Phase 1 were carried forward for the 18
participants who did not complete Phase 2. The number of participant scores falling in the
Normal range for each group is presented in Table 11.7.
Table 11.7
Differences in proportions of RBRI scores in the Normal/Clinical range in Phase 1 and 2 for the
SED groupa (Intention-to-treat analysis)
Subscale Phase No. (%) χ2 p
Irritable/ 1 2 (6.25)
Antisocial 2 14 (43.75)
Diff b/n 1 & 2 2.74 .000
Inattentive 1 11 (34.38)
2 21 (65.63)
Diff b/n 1 & 2 8.78 .002
Restless 1 11 (34.38)
2 18 (56.25)
Diff b/n 1 & 2 13.04 .016
Disturbed 1 12 (37.50)
Sleep 2 19 (59.38)
Diff b/n 1 & 2 8.30 .039
Total 1 0 (0.00)
2 14 (43.75)
Diff b/n 1 & 2 - -
Note. RBRI = Rowe Behavioural Rating Inventory; SED = Simplified Elimination Diet; Diff. b/n = Difference
between; Difference between Phases 1 & 2 could not be calculated for the Total score as all scores fell in the
Clinical range at Phase 1.
a n = 32.
Examination of the proportion of participant scores falling in the Normal and Clinical ranges
at Phases 1 and 2 revealed significantly greater improvement following the SED for all RBRI
subscale scores following the SED. The calculation for the RBRI Total score could not be
computed as this required at least one score to fall in the Normal range at Phase 1; the inclusion
criteria for the study required that the RBRI Total score fall in the Clinical range. The T scores
were analysed to examine the magnitude of change; data for the SED group are presented in
Table 11.8.
Following Phase 2, the group mean scores for the RBRI Total score and all of the subscale
scores fell in the Normal range. Examination of the mean scores from Phases 1 to 2 revealed a
significant decrease in mean scores for the RBRI Total and all of the subscales.
Overall, improvements were seen on the RBRI following the SED with both per protocol and
intention-to-treat analyses, indicating that the SED was an effective intervention in its own right.
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Table 11.8
Differences between Phase 1 and Phase 2 mean RBRI scores for the SED groupa (Intention-to-treat
analysis)
Subscale Phase M (SD) Cl. z p ES
Irritable/ 1 70.03 (5.74) C
Antisocial 2 59.75 (14.46) N
Diff. b/n 1 & 2 -3.23 .001 .69
Inattentive 1 63.32 (11.00) C
2 54.29 (13.96) N
Diff. b/n 1 & 2 -3.30 .001 .69
Restless 1 61.75 (7.64) C
2 53.64 (12.67) N
Diff. b/n 1 & 2 -3.18 .001 .63
Disturbed 1 61.24 (13.86) C
Sleep 2 56.33 (14.19) N
Diff. b/n 1 & 2 -2.32 .021 .59
Total 1 69.93 (6.64) C
2 58.21 (15.62) N
Diff. b/n 1 & 2 -3.30 .001 .66
Note. RBRI= Rowe Behavioural Rating Inventory; SED = Simplified Elimination Diet; Diff. b/n = Difference
between; Cl. = Classification; C = Clinical; N = Normal.
a n = 32.
11.4 The relative effect of the BPT program and the SED on children’s behaviour
problems using an intention-to-treat analysis
The relative effect of the BPT program and the SED was examined using an intention-to-treat
analysis due to the high number of drop-outs in the SED group. As described above, using
an intention-to-treat analysis to examine the BPT program in isolation showed that the BPT
intervention resulted in statistically significant decreases in the mean RBRI Total score and
the Irritable/Antisocial and Restless subscales, but that only the Restless subscale mean score
fell within the Normal range. Furthermore, none of the RBRI subscales showed a significant
difference in the proportion of scores falling in the Clinical and Normal ranges following the BPT
intervention (see Section 11.2.2). However, a examination of the SED in isolation showed that
the mean RBRI Total and all mean subscale scores decreased significantly following the SED,
and that these decreases were both statistically and clinically significant. Furthermore there was
a significant difference on the proportions analyses, with more scores falling in the Normal range
following the SED. This was true for both the per protocol and intention-to-treat analyses. It
was therefore anticipated that the SED would remain superior to the BPT intevention using
an intention-to-treat protocol even though this would take into account the higher number of
dropouts in the SED group. These analyses included all 32 participants who commenced the
SED and all 23 participants who commenced the BPT program; data from Phase 1 were carried
forward for the 18 participants in the SED group who did not complete Phase 2 and 4 participants
from the BPT group. The number of participant scores falling in the Normal range for each
group has been presented in Table 11.7.
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11.4.1 Proportion of participants classified as Normal
First, the number of participants commencing treatment scores falling in the Normal range
at Phases 1 and 2 were examined; these are presented in Table 11.9 below. The number and
percentage have been repeated to allow for ease of interpretation when considering the relative
effects of the interventions.
Table 11.9
Differences in proportions of RBRI scores in the Normal/Clinical range for Phases 1 and 2:
BPT vs. SED (Intention-to-treat analysis)
BPTb SEDb Diff. b/n BPT & SED
Subscale Phase No. (%) No. (%) χ2 p
Irritable/ 1 2 (8.70) 2 (6.25) 0.12 1.000
Antisocial 2 6 (26.09) 14 (43.75) 1.80 .257
Inattentive 1 6 (26.09) 11 (34.38) 0.43 .570
2 6 (26.09) 21 (65.63) 8.37 .010
Restless 1 10 (43.48) 11 (34.38) 0.47 .580
2 16 (69.57) 18 (56.25) 1.01 .400
Disturbed 1 9 (39.13) 12 (37.50) 0.20 1.000
Sleep 2 10 (43.48) 19 (59.38) 1.36 .280
Total 1 0 (0.00) 0 (0.00) - -
2 5 (21.74) 14 (43.75) 2.87 .150
Note. RBRI= Rowe Behaviour Rating Inventory; BPT = Behaviour Parent Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between; Difference between Phases 1 & 2 could not be calculated for
the Total score as all scores fell in the Clinical range at 1.
a n = 23.
b n = 32.
Although there was a greater percentage of participants falling in the Normal range following
Phase 2 in the SED group on the Total score and each of the subscale scores, this difference was
only significant for the Inattentive subscale score.
11.4.2 Analysis of scores
The mean scores for the RBRI Total and subscale scores for the SED and BPT groups are
presented in Table 11.10, along with the differences between the groups; mean scores are repeated
here for clarity of comparison.
There was a significant improvement on the Inattentive subscale group mean for the SED
group compared to the BPT group. Furthermore, the SED group’s mean fell in the Normal
range following the intervention whilst the BPT group’s mean remained in the Clinical range.
The difference between the groups on the Phase 2 RBRI Total score approached significance
at p = .05; the SED group’s mean score was lower than the BPT groups, indicating the BPT
group displayed a higher level of problematic behaviour. There were no significant differences
between the BPT and SED groups on the remaining subscales, however the mean score for the
SED group fell in the Normal range for the remaining subscales whilst the BPT group’s mean
scores remained in the Clinical range.
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11.5 Per protocol vs. intention-to-treat analyses: Conclusions
11.5.1 Baseline vs. Treatment
Table 11.11 summarises the findings from the per protocol and intention-to-treat analyses
for each intervention across Phase 1 (Baseline) and Phase 2 (Treatment). Per protocol analyses
and intention-to-treat analyses provided the same conclusions regarding improvements following
treatment for both the BPT and SED groups. All mean RBRI subscale scores fell within the
Normal range for the SED group following the intervention for both analyses. It should be noted
that the means for Restless and Disturbed Sleep fell just within the Normal range at Phase
1 in the per protocol analyses; nonetheless, these subscales decreased significantly following
Phase 2. Although there were significant decreases in the mean Total score and the mean
Irritable/Antisocial and Restless subscale scores for the BPT group with both analyses, the
Restless subscale was the only subscale that fell within the Normal range following the BPT
program on both occasions. Thus, regardless of whether a per protocol or an intention-to-treat
analysis was employed, statistically significant decreases in problematic behaviour occurred with
both the SED and the BPT interventions, albeit on fewer subscales for the BPT group. However,
only the SED group showed consistent clinical improvement across the RBRI Total and all
subscales with both the per protocol and intention-to-treat analyses; the BPT group only showed
clinical improvement in the Restless subscale on both occasions.
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Table 11.11
A comparison of per protocol and intention-to-treat analyses comparing Phases 1 and 2 for the
BPT and SED groups
Per protocol analyses Intention-to-treat analyses
Sig. Diff. Cl. Sig. Diff. Sig. Diff. Cl. Sig. Diff.
in means in Prop. in means in Prop.
BPTa(Phase 1 vs. Phase 2)
Irritable/Antisocial Yes C No Yes C No
Inattentive No C No No C No
Restless Yes N No Yes N No
Disturbed Sleep No C No No C No
Total Yes C - Yes C -
SEDb(Phase 1 vs. Phase 2)
Irritability/Antisocial Yes N Yes Yes N Yes
Inattentive Yes N - Yes N Yes
Restlessness Yes N - Yes N Yes
Disturbed Sleep Yes N Yes Yes N Yes
Total Yes N - Yes N -
Note. BPT = Behaviour Parent Training program; SED = Simplified Elimination Diet; Sig. diff. = Significant
difference; Cl. = Classification; Prop. = Proportion of scores classified as Clinical/Normal; C = Clinical; N =
Normal.
a n = 23.
b n = 32.
11.5.2 BPT vs. SED
Although the BPT showed a significant improvement on some RBRI subscales, this improve-
ment was notably less than that of the SED. The SED showed a consistent normalisation of
behaviour across both analyses when examined as a group. However, group analyses also revealed
that, whilst the mean scores for the SED group were significantly lower than those of the BPT
group for the RBRI Total and all subscale scores using a per protocol analysis, this only remained
true for the Inattentive subscale using an intention-to-treat analysis; the RBRI Total score
fell on the cut-off for clinical significance. Similarly, following the intervention, a significantly
greater proportion of participants in the SED group fell in the Normal range on the RBRI Total
and subscale scores using a per protocol analysis, with the exception of the Restless subscale.
However, this only remained true for the Inattentive subscale using an intention-to-treat analysis.
Thus, the SED was more effective than the BPT program in normalising challenging behaviour,
however the difference between the groups when the higher drop rate of the SED was taken into
account decreases was not as consistent across analyses. This, in turn, prompted an investigation
of factors which could potentially predict the likelihood of a participants completing the SED.
11.6 The influence of parental beliefs about the impact of diet on their child’s
behaviour
The potentially confounding influence of parental beliefs about the impact of diet on their
child’s behaviour, both in terms of a parent’s response to whether or not diet affected their child’s
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Table 11.12
A comparison of per protocol and intention-to-treat analyses comparing the BPT and SED groups
following Phase 2
Sig. diff. b/n Class. Mean Sig. diff.
Mean BPTa SEDb Prop.
Per protocol analyses
Irritable/Antisocial Yes C N Yes
Inattentive Yes C N Yes
Restless Yes N N No
Disturbed Sleep Yes C N Yes
Total Yes C N Yes
Intention-to-treat analyses
Irritable/Antisocial No C N No
Inattentive Yes C N Yes
Restless No N N No
Disturbed Sleep No C N No
Total No C N No
Note. Sig. diff. = Significant difference; b/n = between; BPT = Behaviour Parent Training program; SED =
Simplified Elimination Diet; C = Clinical; N = Normal.
a n = 23.
b n = 32.
behaviour and whether the child’s diet had been restricted in the past was examined. Whether a
child had been on a restricted diet was defined simply as the parent having deliberately taken
foods out of their child’s diet prior to the study. All children were required to be eating an
unrestricted diet upon entry to the study.
Belief in diet impacting negatively on a child’s behaviour was not a prerequisite for the SED
being effective in normalising behaviour. Whilst 12 of the 14 parents (86%) completing the SED
in the SED+BPT group believed diet affected their child’s behaviour, parents of two children
did not; all RBRI Total scores were normal following the SED regardless of parents’ beliefs
about diet. Likewise, having tried diet previously was not a prerequisite for success on the SED;
parents of seven children (50%) in the SED+BPT group had taken food out of their child’s
diet prior to the study, whilst parents of the remaining seven had not. Of the 11 participants
from the BPT+SED group completing the SED in Phase 3, 10 (91%) believed diet affected their
child’s behaviour and 8 (42%) reported taking food out of their child’s diet prior to the study.
The percentage of both parents reporting a belief in the effectiveness of diet and the previous
restriction of their child’s diet is similar for the BPT+SED and SED+BPT groups.
Similarly, belief in diet affecting their child’s behaviour did not preclude the BPT Program
from being effective in normalising behaviour. Although parents of 16 of the 19 children in
the BPT+SED group believed diet affected their child’s behaviour, this included four of the
five children whose RBRI Total score fell in the Normal range following the BPT. Furthermore,
this belief did not prevent parents from the SED+BPT group commencing the BPT Program;
parents of 10 of the 11 participants from the SED+BPT group commencing the BPT in Phase
3 believed diet affected their child’s behaviour and the RBRI Total score was Normal for all
participants. This suggests that these parents either saw the need for additional intervention
and/or saw potential benefits from the BPT above and beyond those obtained from the SED
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alone.
Furthermore, belief in diet affecting the child’s behaviour also did not predict completion of
the SED. Parents of 10 children who dropped out of the SED in Phase 2, believed diet affected
their child’s behaviour whilst 4 did not. Similarly, parents of 10 children who dropped out of
the SED in Phase 2 had food/s removed from their diet prior to the study whilst 4 had not.
Ratings of those who completed the SED indicated that 12 of the 14 parents reported believing
their child’s behaviour was affected by diet and 7 parents had removed food/s from their child’s
diet. Thus, in Phase 2, there was no clear pattern of belief in diet affecting behaviour predicting
completion or withdrawal from the SED phase. Of the 11 participants who completed the SED
in Phase 3, parents of 10 children believed their child’s behaviour was affected by diet, whilst
one did not, and parents of 6 children had removed food/s from their child’s diet prior to the
study. Of those who didn’t complete the SED in Phase 3, parents of 6 children believed their
child’s behaviour was affected by diet and the remaining 2 parents did not.
Similarly, belief in diet affecting the child’s behaviour did not explain withdrawal from the
BPT program. Of the 19 participants who completed the BPT in Phase 2, 16 parents reported
believing diet affected their child’s behaviour and 16 reported having taken food/s out of their
child’s diet. Data was missing for all four participants who did not complete the BPT in Phase
2 and thus comparisons between those commencing and those completing could not be made.
The parents of all 8 participants who completed the BPT in Phase 3, reported believing their
child’s behaviour was affected by diet and having taken food/s out of their child’s diet prior
to the study. One of the two participants who did not complete the SED in Phase 3 reported
believing their child’s behaviour was affected by diet and having taken food/s out of their child’s
diet, whilst the other parent did not believe food affected their child’s diet and had not removed
any foods from the child’s diet.
Unfortunately, it was not possible to conduct statistical analyses on the data pertaining
to parental beliefs about the impact of diet on their child’s behaviour due to the majority of
responses indicating the belief that diet was a contributing factor. It is clear though that the
majority of parents in the study believed that their child’s behaviour was negatively affected
by diet. However, believing that diet was a contributing factor did not predict that the BPT
program would be unsuccessful; parents of four of the five children for whom the BPT was
successful believed that diet influenced their child’s behaviour. Additionally, parents of two of
the children whose behaviour remained in the Clinical range following the BPT program did not
believe that their child’s symptoms were related to diet. Similarly, a belief that diet affected
behaviour was not necessary for the SED to be successful; parents of two children in the SED
group and one from the BPT group who completed the SED in Phase 3 did not believe that their
child was affected by diet even though the child’s behaviour was normalised by the SED. It is
noteworthy that, because none of the participants in the SED+BPT group had reached the 80%
compliance target following the SED, a belief that diet impacted upon their child’s behaviour
was also not predictive of achieving desired levels of compliance to everyday parental instructions
(see Chapter 8 for details). This is further supported by anecdotal data from parents who chose
to complete the BPT following the SED, despite both believing that their child’s behaviour was
affected by diet and having reported that their child’s behaviour had improved significantly with
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the SED, both on questionnaire measures and anecdotally. Furthermore, as reported, all families
completing the BPT after the SED reported that the BPT had improved the remaining problems
to a satisfactory level, even though they reported, and maintained, that their child’s behaviour
was affected by diet (see Section 10.3).
11.7 The influence of perceived behavioural control on outcomes
Parental perceived control was examined using Question 7 of the RBRI for Parental Perceived
Control (PPC) and Question 17 of the RBRI for Perceived Child Control (PCC) over the child’s
behaviour. The PPC question is rated on a five point scale from “Parents have no difficulty in
controlling child’s behaviour (1) to “Parents have difficulty controlling child’s behaviour” (5).
The PCC questions is anchored with “Is able to control own behaviour” (1) and “Has difficulty
controlling own behaviour” (5). Scores of 1 and 2 were classified as the parent rating that “Yes”
the parent/child had control over the child’s behaviour, and scores of 3–5 were classified as the
parent rating “No” the parent/child did not have control over the child’s behaviour. Scoring was
carried out in this way in order to analyse the following relationships: (1) Whether participants
completed Phase 2 (Yes/No); (2) Whether parents completed the BPT or SED interventions; (3)
Parents’ beliefs about the relationship between their child’s behavioural symptoms and food; and
(4) Whether parents had removed food from their child’s diet at Phase 1. Because so few parents
reported believing they had control over their child’s behaviour and so few reported believing
their child had control over their own behaviour prior to intervention, these analyses were not
carried out. Instead, findings are described.
Prior to intervention, only one parent from the SED group believed they had control over
their child’s behaviour, whilst none of the parents from this group believed their child had control
over their own behaviour; one parent from the BPT group believed they had control over their
child’s behaviour, whilst parents of two children in this group believed their child had control
over their own behaviour.
Following the Phase 2 (i.e., after the first intervention), parents of 12 of the 14 children (86%)
who completed the SED believed that they had control over their child’s behaviour, and 13 (93%)
believed their child had control over their own behaviour. Parents of 3 children of the 19 children
(15.79%) in the BPT group believed that they had control over their child’s behaviour following
the intervention and one believed their child had control over their own behaviour.
Examining data from Phases 2 and 3 revealed no increase in PPC or PCC for the SED+BPT
for Phase 3, with all 8 parents believing they had control over their child’s behaviour, and
that their child had control over their own behaviour, both prior to and following the BPT.
Three of the 11 participants from the BPT+SED group who completed Phase 3 believed they
had control over their child’s behaviour and 1 believed their child had control over their own
behaviour prior to the SED. Following the SED 10 parents reported having control over their
child’s behaviour and all 11 reported that their child had control over their own behaviour. This
suggests that the increase in PPC and PCC corresponds with the improvements in behaviour,
rather than parents undertaking an intervention, even though the BPT Program specifically set
out to provide parents with a sense of control over their child’s behaviour and taught parents
techniques to motivate children into controlling their own behaviour.
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It was therefore of interest to examine the relationship between PPC/PCC and whether the
participant’s RBRI Total score fell in the Normal or Clinical range following the BPT or SED.
Scores in the Normal range for the BPT following the intervention did not predict either PPC
or PCC classification following the BPT. All five participants classified as “Normal” following
the BPT (Phase 2) classified rated themselves as not having control over their child’s behaviour
and their child as not having control over their own behaviour. Classifications were neither
consistent across PPC and PCC for the same parent, nor consistent within PPC or PCC between
parents. This indicates that neither PPC nor PCC were reflected in the normalisation of the
RBRI Total score following the BPT for the BPT+SED group. Parents of 10 of the 11 children in
the BPT+SED group, whose RBRI Total was Normal following the subsequent completion of the
SED, classified themselves as having control over their child’s behaviour (PPC) and their child
having control over their own behaviour (PCC) after the SED; the remaining parent classified
PPC as “No” and PCC as “Yes”.
11.8 Summary and discussion of findings from post-hoc analyses
This chapter was prompted by a number of questions raised from the analyses in Chapters
Chapter 7 and Chapter 8. First, given the large difference in drop-out rates between the SED
(58%) and BPT (17%) groups, it was also reasonable to question whether the SED would remain
superior to the BPT if an intention-to-treat analysis was carried out, thereby taking this difference
in attrition into account. The significantly higher drop out rate for the SED intervention has
important clinical implications, as effectiveness is assessed against the number of people who
commence an intervention, rather than the number of people who complete it. It was also
important to consider whether the combination of interventions was superior to either the BPT
or SED in isolation and whether either combination of interventions was superior when taking
the drop-outs into account.
In sum, although there was a much higher attrition rate for the SED, when taking this into
account by using an intention-to-treat protocol, findings remained consistent with those of the
per protocol analyses: (1) overall, the SED was superior to the BPT in improving clinically
significant behaviour problems; (2) neither combination of the interventions was superior to
the individual interventions in isolation; and (3) there was no preference for either intervention
sequence.
It is however clinically important to consider the high drop-out rate of the SED when selecting
a preferred intervention, especially given that the BPT program was an effective intervention in
itself. It may also be important to consider whether adverse psychological circumstances may
impact on a family’s capacity to undertake the SED and it seems reasonable to assess a family’s
commitment to undertake both a BPT intervention and the SED when developing a treatment
plan.
It is noteworthy that the drop out rates of 56% for those completing the SED in Phase 2
and 47% for those completing the SED in Phase 3 were similar to previous research; 54% of
participants failed to complete the SED in Swain et al.’s (1985) study, whilst Dengate and Ruben
(2002) reported a drop out rate of 59%. Twenty-eight percent of those who did not complete the
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SED in Swain et al.’s (1985) study completed a modified version of the SED and 72% dropped out
completely. In the present study, 9 of the 15 participants (60%) of those who did not complete
the SED in Phase 2 reported continuing on an additive free diet, whilst none of those who failed
to complete the SED in Phase 3 reported this. Examining the Phase 2 SED group drop outs
this way, 53% of participants completed the SED and data were returned for 82% of these. Of
the 15 drop outs, 9 (60%) continued on an additive free diet; 6 participants (19%) dropped
out altogether. Including the participants who completed the SED in Phase 3, none of whom
reported continuing on a restricted diet, 26 (51%) completed the SED and data were returned
for 23 (89%) of these. Of the 23 drop outs (excluding 3 participants who reportedly completed
the SED but did not return data), 9 (39%) continued with an additive free diet. Continuing to
collect data for those participants who ceased the SED but continued on an additive free diet
may have provided additional information and should be considered for future research.
It was also important to consider the characteristics of those participants who dropped out, in
order to ascertain, first, whether any specific characteristics affected treatment completion, and,
second, to determine whether or not the drop outs affect the generalisability of findings. When
comparing those who did and did not complete the SED and BPT at Phase 2, the only differences
between groups on the child or family characteristics, including family history of health problems,
or participant early feeding/eating and health related problems were a higher completion rate for
participants in the BPT group when both parents lived at home, and a higher completion rate in
the SED group for those participants who reacted to dairy in the first year of life. Comparison
of those commencing and completing the BPT or SED in Phase 3 revealed a significantly higher
incidence of nappy rash in those completing the SED, as well as significantly more mothers
with tertiary education completing the SED; all participants completing the SED in Phase 3
had nappy rash, whilst none of those who dropped out did, and all mothers of participants
completing the SED had a tertiary education, whilst none of those who dropped out did. It could
be hypothesised that parents of those children who reacted to dairy or who had nappy rash in
the first year of life anticipated their child would benefit from the SED and therefore persisted,
however, given both the lack of consistency of findings between those completing the SED in
Phase 2 and those completing the SED in Phase 3 and the lack of significant findings for many
other proposed diet related symptoms (e.g. vomiting/reflux, eczema) or actual reactions to foods
in the first year of life, this hypothesis does not seem plausible. Mother’s post-tertiary education
was necessary in this study for completion of the BPT program both for those completing the
BPT in Phase 3 and in Phase 2; all parents completing the BPT in Phase 2 had a tertiary
education.
Because of the clear superiority of the SED, and the lack of additional benefit of the BPT
following the SED, it was important to examine the effectiveness of the BPT in isolation.
Overall, the BPT did not appear to be an effective intervention in isolation on the main outcome
measure, the RBRI; there was a statistically significant improvement in the BPT group’s mean
score for the RBRI total and two of the four subscales, but only one subscale demonstrated
clinically significant improvement. Furthermore, there were no difference in the proportion
of participants classified as Normal/Clinical following the BPT. This contrasts both with the
literature supporting behavioural interventions for improving behaviour and the findings from
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the evaluation of the BPT program (see Chapter 5).
However, analyses showed that the SED was clearly an effective intervention in itself; re-
gardless of whether per protocol or intention-to-treat analyses were used there were significant
improvements in the proportion of participants classified as Normal/Clinical on the RBRI Total
and all subscale scores, with all those completing the intervention classified as Normal on the
RBRI Total, and significant improvements in the RBRI Total and subscale group means which
all fell in the Normal range following the SED. The consistencies and discrepancies between
this finding and the diet literature has been discussed in detail in Chapter 10 and will not be
repeated here.
Parental belief that diet affected their child’s behaviour was neither a prerequisite for the
normalisation of the RBRI Total score nor precluded the normalisation of the RBRI Total score
with the BPT Program.
PPC and PCC over a child’s behaviour showed greater improvement with the SED than the
BPT alone, however no consistent relationship was found between PPC or PCC and whether a
child’s RBRI Total score fell in the Normal or Clinical range following the BPT alone. Future
research could examine the relationship between PPC and PCC and parent’s belief about the
impact of diet on their child’s behaviour and whether they believe the SED or the BPT would
affect their child’s behaviour. It could be hypothesised that if parents believed their child’s
behaviour was related to diet that neither they nor the child could control the child’s behaviour
as it is what their child is eating that is controlling the behaviour. Conversely, it could be
hypothesised that if parents believe that they could control their child’s behaviour, and that
their child could control their own behaviour, then a BPT program could improve their child’s
behaviour. This connection was not supported in the present study, however the small sample
size and high rate of success of the SED limit the conclusions that can be drawn.
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Chapter 12
Phase 4: Dietary Challenges and
Phase 5: Follow-up data
12.1 Introduction
Ten participants (from five families) completed Phase 4, the open dietary challenges. Of these,
seven (from four families) returned challenge data; data for the remaining three participants
(from one family) were reportedly mailed but did not reach the researcher. Participants undertook
the challenge procedure prescribed by the RPAH in Sydney; normal serves (specified by the
dietitian) of foods containing the challenge substance were consumed for 5 days or less if a clear
reaction occurred during this time; if the participant ate normal serves of the challenge foods
for five days without a reaction the challenge was considered to be passed, meaning the child
could eat the challenge substance without any associated behavioural problems. Three symptom
free days between challenges were required before another challenge could be undertaken. It was
recommended that participants complete the salicylate and amine challenges first, and families
were advised that reacting to amines rendered the glutamate challenge unnecessary as an amine
reaction predicted a glutamate reaction as well. Participants were then advised to challenge each
of the additives in isolation.
Details of the challenges undertaken, along with characteristics of the participants completing
Phase 4 are presented, followed by individual challenge results.
12.2 Sample characteristics for Phase 4 participants
Participants who returned outcome measures for Phase 4 were predominantly from the
SED+BPT group, with participant C5 being the only exception to this. RBRI Total T scores
at Phase 1 for those who provided challenge data were relatively low compared to those who
completed Phases 2 and 3. Interestingly, participant C5’s score increased (i.e. worsened) following
Phase 2 (BPT) to well above the clinical cutoff. Participant C5’s Phase 3 score was below the
clinical cut-off but significantly higher than the Phase 3 scores for those who completed the
challenges, which ranged between 31.67 and 36.07. All participants completed two challenges. All
seven participants completed a salicylate challenge. Five participants also completed an amine
challenge, whilst the remaining two completed a propionate challenge.
The three participants whose outcome measures were not obtained completed the BPT-SED
sequence and had relatively high Phase 1 and 2 RBRI Total T scores and low Phase 3 scores.
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All three participants completed a salicylate and an amine challenge and verbal reports from
their mother indicated that all three children had reacted to both challenges with worsening
behaviour.
Table 12.1
Sample characteristics for Participants completing Phase 4
RBRI Total T score Challenge
Participant Age Sex Diagnosis Treat. Seq. Ph. 1 Ph. 2 Ph. 3 1 2
C05 9 F None BPT-SED 64.38 74.34 56.00 A S
C09 5 F None BPT-SED 60.70 67.08 32.40 S A
C10 6 M AS BPT-SED 77.66 74.37 31.13 S A
C11 4 M AS BPT-SED 77.50 75.93 33.80 S A
C21 9 F None SED-BPT 61.36 35.33 36.07 A S
C24 7 F None SED-BPT 86.10 35.40 35.40 A S
C25 5 M None SED-BPT 71.23 35.80 33.13 A S
C29 4 M None SED-BPT 60.70 39.50 31.80 S A
C32 8 M AS SED-BPT 62.05 31.67 31.67 S P
C33 10 M AS SED-BPT 63.05 32.80 32.80 S P
Note. No data were available for participants in bold type; Treat. seq. = Treatment sequence; Ph. = Phase; F =
Female; M = Male; AS = Asperger’s Syndrome; BPT+SED = Behavioural Parent Training Program (Phase 2) +
Simplified Elimination Diet (Phase 3); SED+BPT = Simplified Elimination Diet (Phase 2) + Behavioural Parent
Training program (Phase 3); A = Amines; S = Salicylates; P = Propionates.
12.3 Analysis of Phase 4 results
12.3.1 Participant C5





















Figure 12.1. Challenge Data Participant C5.
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On Day 2 of the amine challenge Participant C5’s Irritability subscale score increased into
the Clinical range and continued to increase until Day 1 back on the SED; her score dropped
dramatically on Day 2 back on the SED and remained at this level for 3 days. Participant C5’s
Inattentive and Restlessness subscale scores followed a similar pattern, however they did not
reach the Clinical range until Day 3 of the challenge and decreased more rapidly following a
return to the SED. Although there were some minor fluctuations evident in the Disturbed Sleep
subscale, both increasing and decreasing during the challenge and upon return to the SED, scores
remained well within the Normal range.
Within 24 hours of commencing the salicylate challenge Participant C5’s Irritability subscale
score (and Total score) increased into the Clinical range. By Day 3 her Inattentive score was
also in the Clinical range. Although there was an increase in her Restlessness subscale score,
it only fell just above the clinical cutoff on Day 5 of the salicylate challenge and slightly below
on the remaining two days. No data were provided for her return to the SED, however, verbal
reports and consistent SED data suggests that all scores returned to the Normal range once the
SED had been resumed.
12.3.2 Participant C21
























Figure 12.2. Challenge Data Participant C21.
Although there was a slight increase initially in Participant C21’s subscale scores (excluding
Inattentive), the scores continued to fluctuate within the Normal range for the salicylate challenge.
Likewise, despite some minor fluctuation, Participant C21’s scores remained in the Normal range
during the amine challenge. Thus, these challenges do not appear to have affected Participant
C21’s behaviour.
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12.3.3 Participant C24
























Figure 12.3. Challenge Data Participant C24.
With the exception of the Restlessness subscale, which decreased on Day 6, there was a
gradual increase in the Irritability, Inattentive, Restlessness and Disturbed Sleep subscales (and
Total score) during the amine challenge, with only the Disturbed Sleep subscale falling in the
Clinical range. The trend, however, suggests that the remaining subscale scores (with the
exception of Restlessness) would have increased into the Clinical range if the challenge had
continued.
Although there was a slight increase in Participant C24’s Irritability, Inattentive, and
Restlessness subscales with the salicylate challenge, it is questionable whether these were the
result of an increase in the Disturbed Sleep subscale scores. By Day 2 of the salicylate challenge
Participant C24’s Disturbed Sleep score had increased into the Clinical range. Interestingly, all
scores showed a pattern of decrease towards the end of the challenge phase.
12.3.4 Participant C25
Data for Participant C25 show a clear increase on Day 5 of the amine challenge, with his
inattentive and Restlessness subscale scores falling in the clinical range on Days 5 and 6.
Although participant C25’s subscale scores increased on Day 2 of the salicylate challenge
(excluding Disturbed Sleep), with the Restlessness subscale score increasing into the Clinical
range, these scores decreased over the subsequent 5 days of the challenge.
12.3.5 Participant C29
Scores for Participant C29 did not fluctuate at all during the salicylate challenge. Scores for
the Irritability/Antisocial subscale increased slightly during the amine challenge but remained
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Figure 12.4. Challenge Data Participant C25.





















Figure 12.5. Challenge Data Partiicpant C29.
well within the Normal range. His diet and symptom diary stated that he had an increase in
nasal mucous which became so severe that his mother stopped the challenge. She reported that
repeated amine challenges (for which no behavioural data was recorded) resulted in the same
increase in nasal mucous. The potential discomfort of this in itself may account for his increase
in irritability.
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12.3.6 Participant C32























Figure 12.6. Challenge Data Participant C32.
Participant C32’s Irritability/Antisocial, Inattentive, and Restless subscale scores show a
clear increase with the Salicylate challenge, peaking into the Clinical range on Day 3. All scores
fell quickly into the Normal range following a return to the SED. Similarly, the same subscales
increased into the clinical range on Day 3 of the propionate challenge, with the Disturbed Sleep
subscale falling just below the clinical cutoff at this time. Scores continued to increase on the
first day of a return to the SED, however then fell sharply to well within the Normal range on
Day 2.
12.3.7 Participant C33
Participant C33’s scores for the Irritability and Inattentive subscales (and the Total score)
increased slightly on Day 2 of the propionate challenge, reaching the Clinical range on Day
3. His Restlessness and Disturbed Sleep scores also increased but fell just below the Clinical
cutoff on Day 3 of the challenge. Scores continued to increase on Day 1 of the return to the
SED and fell sharply back into the Normal range on Day 2. By Day 3 scores had returned to
pre-challenge levels. Given that the Restlessness and Disturbed Sleep subscale scores followed
the same pattern of increase as the other scores, albeit increasing to a lesser degree, these scores
may have increased into the Clinical range if the challenge had continued past Day 3.
12.4 Summary of dietary challenges and conclusions
RBRI scores indicated that two of the five participants who challenged amines reacted, whilst
two did not. The remaining participant’s scores increased but remained in the Normal range
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Figure 12.7. Challenge Data Participant C33.
during the five days of the amine challenge, however his Disturbed Sleep score fell in the Clinical
range on Day 1 of the return to the SED; the remaining subscale scores were just below the
Clinical cutoff on Day 1 of the SED. It is not known if scores for this participant would have
continued to increase into the Clinical range if the challenge had been extended for more than
5 days. Interestingly, the parents of this participant considered their child to have failed the
amine challenge. The two reactors displayed different patterns; one participant reacted with
Irritability on Day 2 and the Inattentive, Restless behaviour on Day 3, as well as overall elevated
behaviour problems (RBRI Total) whilst the other reacted with the same behaviours on Day 2.
One participant’s scores returned to the Normal range on Day 2 of the return to the SED. The
data on return to the SED were not provided for the other participant.
Three participants showed a clear deterioration during the salicylate challenge and two showed
little or no change. The scores for the remaining two participants were inconsistent; scores for
the Sleep subscale fell in the Clinical range on Days 3 and 5 for one, and on Day 2 for participant
25, accompanied in both instances by a deterioration in the other subscales though scores did
not fall in the Clinical range, however the scores fell below the Clinical range on the other days
of the challenge. As with the amine challenge, there was no pattern in terms of reactions; one
participant reacted with Irritability and overall behaviour problems (RBRI Total) on Day 1, and
with Inattentiveness on Day 3, whilst the remaining participants (brothers) reacted on Day 3,
one with Irritability, Inattentiveness, and Restlessness (and overall) and the other with only
Irritability and Inattentiveness (and overall).
Scores indicated that both participants (brothers) who challenged propionates reacted to these
additives; scores increased for both participants on Day 2 of the challenge, however they did not
fall into the Clinical range until Day 3. One participant reacted with Irritability, Inattentiveness,
and Disturbed Sleep, as well as overall on the RBRI, with Restlessness falling just below the
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Clinical cutoff, and the other reacted with Irritability and Inattentiveness, as well as overall.
Reactions continued on the first day of return to SED and subsided for both children, that is fell
below the Clinical cutoff, on Day 2 of the SED but did not return to the prechallenge level until
Day 3.
The fact that so few participants returned data from the challenge phase clearly limits
discussion. However, it is clear from the challenge results that not all children reacted to
salicylates and amines. This suggests that it was not the removal of salicylates and/or amines
that led to the behavioural improvement in all children. Unfortunately, because most parents
were unwilling to challenge additives, stating that they would not be feeding them to their child
anyway so the challenge was unnecessary, it remains to be seen whether the reintroduction of
additives resulted in a return of symptoms. Data from the two participants who challenged
propionates (found in bread and other bakery products) suggests that additives could lead to a
return of symptoms. The results from the propionate challenge are consistent with the findings of
reactions to propionates in Dengate and Ruben (2002) study; 52% of participants in Dengate and
Ruben’s (2002) study reacted to priopionates in bread under double-blind, placebo-controlled
conditions.
Findings from the present study’s challenge data support a number of findings in the diet
literature. First, reactions were indeed individual and idiosyncratic; there was no consistent
pattern in terms of whether a particular challenge resulted in worsening behaviour, the specific
behaviour/s that did worsen if a reaction occured, or how long a reaction took either to occur
or to subside. This has a number of implications: It is important to consider individual results
as well as those of the sample as a group; given that individuals are anticipated to respond
differently, one selected group outcome that does not capture this individuality may not provide
an accurate picture of reactions. Relatedly, this also highlights the importance of undertaking
a broad elimination diet prior to the challenges to ensure any potentially aggravating foods
are removed. The finding that multiple participants reacted to salicylates and amines show
that it cannot be assumed that children will only react to additives, and, therefore, that it
cannot be assumed that a double-blind placebo-controlled trial of one or multiple additives will
suffice in addressing the relationship between diet and behaviour. This finding is consistent with
several studies. Egger et al. (1985) reported that 48 foods were implicated in reactions for the
participants in their study, and that no child reacted to colours/preservatives alone. Likewise,
C. M. Carter et al. (1993) reported that, of the 59 children who reported reactions in their study,
only 4 reacted to additives alone. Kaplan et al. (1989) reported that if they had only tested food
dyes, their response rate would have been the “typical” one found in the literature of less than
10% rather than the 42% response rate from their study. Finally, Swain (1988) reported that
most children reacted to between two and five compounds, including a high percentage reacting
to salicylates and amines.
Second, findings from the present study indicate that withdrawal reactions may occur; on three
of the challenge occassions, the first day the participant returned to the SED, their behaviour
worsened. This highlights the importance of an adequate washout period in between challenges,
and a washout period that is best defined by the child’s return to a baseline level whereby they
are “symptom free”.
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Third, parents in the present study could easily identify changes in behaviour as they
commenced challenges when their child was already symptom free. This once again highlights
the importance of ensuring that a child undertakes a broad elimination diet and is symptom
free before commencing any challenges. Furthermore, parents in the present study recorded any
behavioural concerns and an overall rating of their child’s behaviour in their child’s daily diet
diary after each meal and snack. Parents reported using this as a reference when completing
the daily RBRI, which had been demonstrated to capture their child’s behavioural improvement
on the SED, to ensure that their RBRI gave an accurate picture of their child’s behaviour for
that day. This suggests that it is important for parents to keep track of their child’s behaviour
at regular intervals so that any daily assessments provide an accurate picture of the child’s
behaviour throughout the whole day. Additionally, the measure used must be one which has
captured diet related improvements.
Finally, the challenge data also indicate that the pattern of reactions, both in terms of
symptoms seen and the timing and length of the reaction itself, differ between individuals. This
highlights the importance of both investigating reactions to food constituents one at a time and
of providing a long enough challenge phase to pick up reactions. It is also important to ensure
that participants are eating normal quantities of the challenge substance so that findings are
relevant to their everyday life.
In summary, in order to ensure that conclusions from challenge studies are accurate, it is
essential to ensure that participants are symptom free prior to undertaking challenges, that a
washout period is implemented whereby participants return to being symptom free prior to the
next challenge, that participants are challenged with an appropriate amount of each challenge
substance for an appropriate length of time, and that the measure used to determine change is
one that has previously been demonstrated to capture those symptoms that have improved on
the elimination diet.
12.5 Follow-up data
Participants were required to return follow-up data (as outlined in Section 6.2.8) 3, 6, and 12
months following the completion of the intervention sequence. Unfortunately, despite multiple
written and verbal reminders, follow-up data were only obtained for one participant at 3 months;
no 6- or 12-month follow-up data were returned.
The 3-month follow-up data for the one participant was not analysed; the child did not
continue with the diet and a parent’s serious ongoing health complications were considered to
potentially confound the data.
Anecdotal data, obtained during a telephone follow-up reminder, indicated that nine of the
participants, from six families, who completed the SED in Phase 2, continued with a restricted
diet three and six months after the study was completed, with restrictions placed on additives,
salicylates, and amines for all but two participants, the latter of whom were predominately
additive free. Of those who completed the SED in Phase 3, eight participants continued to
follow a restricted diet, with five participants (from three families) following the full SED,
one following an additive free diet with some other specific exclusions (e.g., peanuts), and the
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remainder predominately following an additive free diet. Strategies taught in the BPT program
were reported as being used “when needed” by both groups. This suggests that parents saw
the ongoing benefits of implementing a restricted diet and were able to implement behavioural
strategies as the need arose. The long-term outcome of children following a restricted diet needs
to be examined, as does the potential change in sensitivity and symptoms that may take place






The findings from the present study indicate that, whilst some participants showed improve-
ment in some areas following the Behavioural Parent Training (BPT) program, the Simplified
Elimination Diet (SED) was clearly superior in normalising clinically significant behaviour prob-
lems in children aged 4 to 12 referred for dietary and/or behavioural intervention. This conclusion
was supported not only by the primary outcome measure (Rowe Behaviour Rating Inventory
(RBRI) Total), but also by all secondary outcome questionnaire measures. The SED was more
effective in improving irritability, restlessness, and inattentiveness on the RBRI. Furthermore,
the SED reported a 100% success rate on the primary outcome measure, with RBRI Total
scores falling in the Normal range for all participants following the SED; all scores fell in the
Clinical range at Phase 1. Similarly, the SED was superior to the BPT in improving oppositional
behaviour, hyperactivity/ADHD symptoms on both the Conners’ Parent Rating Scale (CPRS)
and the Child Behaviour Checklist (CBCL), as well as in aggressive behaviour and affective
problems on the CBCL. This superiority was also found for sleep problems (RBRI and Children’s
Sleep Wake Scale), and social skills problems in general and self-control skills in particular
(Social Skills Rating System). Findings were both statistically and clinically significant, with
superiority of the SED on both outcome measure scores and their classification of scores as
Normal/Clinical, respectively. Outcomes were reflected in both the group and individual analyses.
The measure of parental psychopathology Depression, Anxiety Stress Scale showed significantly
greater improvements for the SED group, however similar percentages of participant scores fell
in the Normal range, questioning how clinically meaningful these differences were.
The hypothesis that a combination of the interventions would be superior to either intervention
in isolation was not supported. Instead, results indicated that it was the SED itself that led to
improvements, regardless of whether it was undertaken prior to, or following, the BPT program.
Improvements took place following Phase 2 (i.e., SED) for all participants in the SED+BPT group.
Only 11 out of the 13 participants in the BPT+SED group improved following Phase 2 (i.e., BPT),
however all participants were improved following Phase 3 (i.e., SED). Once again, findings were
both statistically and clinically significant, with superiority of the SED on both outcome measure
scores and their classification of scores as Normal/Clinical, respectively. Likewise, analysis of the
primary outcome measure (the RBRI) did not support a preference for one intervention sequence
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over another. There were some statistically significant differences between the SED+BPT and
the BPT+SED groups at the end of Phase 3 on some secondary outcome measures, however,
given that the mean scores for both groups both fell within the Normal range, these differences
were not clinically meaningful.
Although there was a much higher attrition rate for the SED compared to the BPT program,
when taking this into account using an intention-to-treat protocol, findings remained consistent
with those of the per protocol analyses. This indicates that the findings of the superiority of the
SED over the BPT program cannot be explained by differences between those who commenced
and completed the interventions. Furthermore, it demonstrates the strength of the findings as
even when assuming that the SED was ineffective for over half of the participants who commenced
this diet, it still remained the superior intervention.
Compliance data, examining child compliance to everyday parental instructions, supported
the conclusions drawn from the questionnaire measures that the SED was superior to the BPT
program, with the SED more effective in improving Compliance levels. However, findings
examining the percentage of participants falling within the accepted level of compliance did not
support this conclusion; only three of the eight participants with RBRI scores in the Normal
range in the SED group reached this level of Compliance, and only one of the four participants
with RBRI scores in the Normal range reached this level of Compliance. There were also clear
differences between the SED and BPT groups for the remaining participants who did not reach
the 80% Compliance target; all remaining participants in the SED group scored at least 70%
Compliance, whereas only one of the remaining participants in the BPT group reached 70%
Compliance.
Findings from the additional Target Behaviours (selected by parents) were also consistent
with findings from the primary outcome measure; the SED was superior to the BPT, with all
participants from the SED group reaching the desired level following the SED and only 7 of
the 13 behaviours reaching the desired level in the BPT group. However, with the exception of
one participant, at least one behaviour for each participant reached the desired level following
the BPT. This suggests that the BPT was effective for specific behaviours but not others; this
may be because the BPT strategies themselves were not effective for some behaviour or because
parents did not implement the strategies for all Target Behaviours.
There were inconsistencies between the findings from the questionnaire measures and Com-
pliance data when examining the impact of both interventions in combination compared with
either intervention in isolation; whilst the BPT+SED combination remained superior to the BPT
in isolation in improving compliance levels, unlike the findings for the questionnaire measures,
the BPT was necessary in addition to the SED for Compliance to reached the desired level.
Thus, Compliance data showed that a combination of the interventions was superior to either
intervention in isolation in normalising Compliance. It is however noted that a much smaller
increase was needed to normalise Compliance scores following the SED than was necessary
following the BPT. Finally, the finding that there was no difference between the BPT+SED
and SED+BPT intervention sequences for Compliance to everyday parental instructions was
consistent with the primary outcome.
Examination of change in additional target behaviours from Phases 2 to 3 suggest that the
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combination of interventions was no more effective than either the SED or BPT in isolation. It is
however difficult to draw firm conclusions as so few participants recorded Phase 3 data and, with
the exception of one behaviour from one participant, desired targets were met for all behaviours
for all participants following either Phase 2 intervention (i.e., the SED or BPT); this sample was
not representative of the BPT group at Phase 2 which showed 5 behaviours had not reached
the desired level following the BPT. The data do suggest that neither intervention sequence
was superior in improving additional target behaviours; this is consistent with findings from the
primary outcome measure.
Although the challenge data were limited in that relatively few participants completed the
challenge protocol and returned data, findings support the individual differences in reactions
noted in the literature. Some participants reported a reaction to the salicylate challenge, whilst
others did not. Similarly, some participants reported a reaction to the amine challenge, whilst
others did not. Furthermore, there were individual differences in the number of days into the
challenge when reactions were seen, the number of days it took following the challenge for the
participant’s behaviour to return to baseline levels, and in the specific symptoms noted with the
challenge. The differences in the challenge results suggest that the findings were not solely due
to a placebo response as, if this were the case, one would expect all parents to report reactions
to all substances upon challenging them; several parents reported believing their child reacted
to salicylates and/or amines, however the challenge data and subsequent anecdotal reports,
indicated that they did not. That is, parental belief in their child reacting to a food component
did not predict a positive reaction during that challenge. Conclusions from the limited literature
regarding the relationship between parent reports and objective testing are contradictory; some
studies conclude that change noted by parents can be reproduced using double-blind methodology
and objective assessments (e.g., C. M. Carter et al., 1993; Egger et al., 1985), whilst others
show that changes reported by parents were not supported by double-blind methodology and/or
objective assessments (e.g., Adams, 1981). As discussed in Chapter 3, the large variation in the
methodologies of diet studies means that these studies are neither comparable, nor necessarily
designed in a way that allows this question to be answered. Further research is clearly warranted
in order to explore the individual differences found in the present study, and an exploration both
of double-blind, placebo controlled (DBPC) challenges and any discrepancies between DBPC
challenges and open challenges such as those presented here.
13.2 Consideration of possible mechanisms
The mechanism/s of behavioural reactions to food remain unclear. Various views were
expressed by early researchers investigating the impact of diet on behaviour following Feingold’s
(1975) publication, however these have been in the form of brief comments rather than an in
depth consideration of potential mechanisms. For example, Egger et al. (1985) stated that there
is no evidence for pharmacological actions and report their preference for the hypothesis of allergy,
noting that “allergy and idiosyncrasy could co-exist and be interrelated in a complex manner” (p.
544). Loblay and Swain (1987) note a pharmacological abnormality, without further explanation.
Brenner (1977) offers the most comprehensive statement as to potential mechanisms, noting
that reactions may result from chemical interference with an enzyme system, perhaps involving
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neurotransmitters, alteration of tryptophan levels in the blood and CFS due to diminution
of carbohydrates in the diet, and that there may be a relation to the allergic-tension-fatigue
syndrome reported by Speer (1958); Crook (1963) and Randolph (1947). Similarly, Trites and
Tryphonas (1983) note the complexity of the mechanisms and suggest that these may include
immunoglobulin E-mediated reactions, reactions caused by IgE antibodies, congenital or acquired
enzyme deficiencies, or nonimmunologic mediator release. Finally, after correlating the effect of a
chemically defined diet on neurological tests, Hughes, Weinstein, Gott, Binggeli, and Whitaker
(1982) concluded that the mechanisms are likely of a biochemical nature rather than due to
anatomical anomalies.
Thus, informative explanations, or proposed mechanisms, indicating how food additives
and natural food constituents such as salicylates, amines, and glutamates, cause behavioural
symptoms have not been offered. Given the lack of literature from which possible mechanisms can
be put forth, this section is presented as theoretical possibilities upon which future investigations
could be based, rather than presenting or supporting any specific mechanism. The hypotheses
that food constituents, such as salicylates, amines, and glutamates, or food additives (referred to
collectively from here on as food constituents to improve readability) could lead to behavioural
changes through biochemical or immunological mechanisms (Brenner, 1977) were considered
plausible and are therefore explored. The proposal that the diminution of carbohydrate content
of the diet could influence tryptophan levels (Brenner, 1977) was not examined as the SED was
not considered to result in a reduced carbohydrate diet; participants could still eat all grains and
potatoes and discussion with the dietician involved specifying carbohydrate proportions to be
eaten along with other food groups.
13.2.1 Potential biochemical mechanisms
Food constituents could have central or peripheral effects, depending on whether the substance
in question can cross the blood-brain-barrier or is metabolised to a form that crosses the blood-
brain-barrier.
Symptoms proposed to be diet related, and supported by the present study, such as irritability,
inattentiveness, hyperactivity, and disordered sleep are proposed to result from disturbances in
various neurotransmitter systems. This suggests the possible involvement of these neurotransmit-
ter systems in the diet-behaviour connection. Food constituents could impact on a number of
different steps in the synthesis and release of neurotransmitters.
Essential amino acids, from which various neurotransmitters are synthesised, are obtained
from the child’s diet. For example, serotonin is synthesised from the amino acid tryptophan
and its metabolite 5-hyroxytryptophan (5-HTP). Dopamine is synthesised from the amino acid
tyrosine, which is oxidised to L-DOPA, which is subsequently decarboxylated to give dopamine.
This enzymatic pathway then continues: oxidation of dopamine gives noradrenaline, which is
itself methylated to give adrenaline. The neurotransmitter gamma-aminobutyric acid (GABA) is
synthesised from the amino acid glutamate (Lam, Aman, & Arnold, 2006).
It may be possible that food constituents interfere with the absorption of these essential
amino acids, thereby leaving less amino acid available for synthesis. For example, it is known
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that the essential amino acid tryptophan, involved in the synthesis of serotonin, and others such
as tyrosine, valine, leucine, and isoleucine, are moved across the blood-brain-barrier by large
amino acid transporter (Zeisel, 1986). The amount of tryptophan transported is dependent on
both the concentration of tryptophan itself and the concentration of large neutral amino acids
in the blood and nonesterified fatty acid, which, by binding loosely to albumin, diminish the
binding of tryptophan and therefore change the proportions of albium bound and free plasma
tryptophan. If food constituents interfere with the levels of any of these amino acids then the
level of tryptophan available for synthesis, and therefore the levels of serotonin in the brain, will
be impacted (Cansev & Wurtman, 2007; Zeisel, 1986). Aceytsalicylic acid (ASA) has been shown
to displace tryptophan from its protein binding in plasma and to raise plasma free tryptophan
concentration (see Tagliamonte, Biggio, Vargiu, & Gessa, 1973). This pure form of salicylate
(ASA) is used in the double-blind, placebo-controlled challenge protocol of the SED. Thus, it
seems that the SED challenge protocol presumes that naturally occurring salicylates present in
foods impact the body in the same way as ASA.
Enzymes, which catalyze chemical reactions in the synthesis of amino acids into neuro-
transmitters, can be affected by other molecules. Food constituents may act as inhibitors,
decreasing enzyme activity, or as activators, increasing enzyme activity, thereby interfering
with the modulating function of enzymes. Foods constituents may act as chemical denaturants,
inactivating the enzyme. The fact that food related behavioural symptoms subside suggests
that any denaturation is reversible. Abramson and Weissmann (1989) found that high doses
of sodium salicylate inhibited the activity of a wide variety of enzymes. The salicylate level at
which this occurred is much higher than the level obtained from salicylate containing foods, and,
although it is conceivable that an inability to metabolise salicylates may result in a higher than
normal concentration of salicylates in some people, no evidence has been found for this theory.
Food constituents may also interfere with the uptake of specific neurotransmitters, or their
precursors, by competing with these at receptor sites or interfering with the release or re-uptake
processes, i.e. they may act as agonists or antagonists.
Serotonin is known to regulate mood and sleep (Lam et al., 2006); deterioration of mood
and sleep have been linked to diet. Drugs acting on the serotonergic system (e.g. serotonin
reuptake inhibitors (SRIs)) have been reported to improve irritability in children with an ASD
(see Wink et al., 2010 for further information) and aggression in ASDs (Lam et al., 2006). This
link suggests it is possible that food constituents lead to irritability/antisocial behaviour and
sleep problems in children by decreasing serotonin levels in the ways discussed above.
Dopamine plays important roles in behaviour, cognition, motivation, reward and punish-
ment, sleep, mood, attention, memory, and learning. ADHD is now accepted to result from a
dysregulation of the dopamine system and ADHD medications exert their therapeutic effects
by enhancing the function of dopamine and noradrenaline in the brain (Heal, Cheetham, &
Smith, 2009; Cansev & Wurtman, 2007). Furthermore, dopamine is implicated in disruptive
and delinquent behaviour and drugs acting on the dopaminergic system have been shown to
improve the irritability symptoms in children with autism (Wink et al., 2010). Given that
symptoms of irritability, mood, hyperactivity/inattentiveness, and general disruptive behaviour
are linked to the dopaminergic system, and that these symptoms can be improved by excluding
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food constituents, it is possible that these food constituents lead to such problems by interfering
with the levels of dopamine and/or noradrenaline in the ways discussed above. Salzman (1976)
discusses the notion of certain food chemicals inhibiting the production of noradrenaline, which
results in a depressed nervous system, without providing specific information.
GABA, the chief inhibitory neurotransmitter in the nervous system, plays a role in regulating
neuronal excitability throughout the nervous system. GABA is synthesised from the amino acid
glutamate (Cansev & Wurtman, 2007). The SED excludes “glutamate containing foods” on the
basis that these provoke behavioural symptoms. Glutamic acid is present in a wide variety of
foods in varying amounts, with only a fraction of glutamates in foods being in the “free form”;
this free form has a flavour enhancing effect. The list of allowed/not allowed foods on the SED
suggests that those foods containing high levels of “free” glutamates are excluded, whereas those
with lower levels are not. Additives excluded on the SED include flavour enhancers in the form
of glutamates’ sodium salt, monosodium glutamate (MSG), and other related flavour enhancers.
The SED protocol reported that individuals who react to glutamates need not undergo an amine
challenge, as reacting to glutamates indicates a reaction to amines as well; however, those who
react to amines are instructed to undergo a glutamate challenge. This suggests that all high
glutamate foods also contain amines, but that foods high in amines do not necessarily contain
glutamates. The rationale for these instructions is not clear. It may be that some individuals are
sensitive to food with higher levels of free glutamates and that consumption therefore interferes
with the synthesis of GABA. ASA has been shown to significantly enhance neuronal excitation
through reducing inhibitory GABAergic transmission (Gong et al., 2008) suggesting, based on
the assumptions of the SED protocol, that salicylates may also interfere with the GABA system.
Salicylates have also been reported to be powerful inhibitors of prostaglandin synthesis (Lessof,
1985), without any specific explanation; prostaglandins are involved in increasing autonomic
neurotransmitters (Hedqvist, 1977).
The food dye erythrosin B has been shown to affect the levels of neurotransmitters, including
dopamine, GABA, serotonin, acetylcholine, and noradrenaline (Silbergeld & Anderson, 1982)
in animal studies (see Dalal & Poddar, 2009, 2010 for details), and erythrosin and tartrazine
have been shown to increase movement activity of exploratory behaviour in mice (Tanaka, 2001,
2006b). Animal research suggests that the level of dietary intake of Ponceau 4R is unlikely to
produce any adverse neurobehavioural effect in humans (Tanaka, 2006a).
Thus, although it is theoretically possible for biochemical mechanisms to explain the rela-
tionship between diet and behaviour, there is little evidence to support any specific potential
mechanisms at this point. Silbergeld and Anderson (1982) noted that “any actions of these
compounds [AFCs] are likely to be biochemical rather than specifically immunological or allergic”
(p. 275) and stated that the immunologic hypothesis had been rejected at this time, with research
focusing on the neuroactive properties of compounds such as erythrosin B, as discussed above.
However, a significant body of research discussing the potential role of the immune system in the
link between behaviour and diet exists in the literature.
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13.2.2 Potential immunological mechanisms
Immunological mechanisms have been proposed to account for the behaviour effects of food
constituents. This literature will be examined in more detail as it provides a chronology of
research into Brenner’s (1977) proposed relationship with the allergic-tension-fatigue syndrome.
Immunological mechanisms have been suggested for sulphite hypersensitivity. Gunnison
and Jacobsen’s (1987) review concluded that evidence is equivocal, perhaps reflecting varying
degrees of sensitivity and/or multiple mechanisms (p. 200). Vally, Misso, and Madan’s (2009)
review on sulphite sensitivity concluded that the role of mast cell degranulation, leading to the
release of histamine and other mediators, is doubtful. These authors cited two studies in which
mast cell-stabilising agents were potent inhibitors of bronchoconstriction when given before a
metabisulphite challenge, and another study in which a histamine antagonist was ineffective (p.
1648; see Vally et al., 2009 for a more detailed review of possible immunological mechanisms).
Kondo et al. (1992) found that peripheral blood mononuclear cells (PBMC) responded to
offending food antigens in patients with delayed (non-IgE mediated) food allergy no positive
RAST test; conversely, those with immediate allergic symptoms responded with positive RAST
scores for offending foods but had no PBMC response to offending food antigens. This suggests
not only an immunological response in food intolerance, but one that is unique to food intolerance
when compared with food allergy. These authors concluded that cell-mediated immunity may
play an important role in the pathogenesis of allergic tension-fatigue syndrome, which will now
be discussed.
Additional literature examining the adverse effect of food allergy on behaviour will be
examined below. This has been discussed separate to immunological effects because, as will
become clear, despite using the term “allergy”, these authors are referring to “food intolerance”
and do not presume an immunological basis for symptoms.
The disturbance of the nervous system in allergic children was described as early as 1916
by Hoobler who described the associated restlessness, fretfulness and sleeplessness and their
tendency toward irritability (cited in Crook, 1963). Subsequent research along these lines
describes symptoms that have subsequently been shown to improve with diet, and that improved
in the present study; this literature is therefore reviewed in detail.
In 1922 Shannon described a group of children who were restless, irritable, unruly, peevish,
out-of-sorts, high-strung, and difficult to manage, and concluded that many of these symptoms
were not infrequently the result of irritation of the nervous system resulting from anaphylactic
reactions to food proteins to which the patient had become sensitised (cited in Randolph, 1947).
Rowe (1930) gave a clear clinical description of these children almost a decade later, stating that
“food allergy” in childhood is commonly associated with restlessness, incorrigibility, bursts of
temper, drowsiness, sullenness, depression, somnolence, and marked changes in disposition (cited
in Randolph, 1947).
In 1947 Randolph published an article entitled “Allergy as a causative factor in fatigue,
irritability and behaviour problems in children”, in which he described the “allergic fatigue
syndrome of children” (p. 560) as being a common cause of irritability and abnormalities of
behaviour in children. As noted above, although the term “allergic” is used, it seems that this
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literature is actually referring to food intolerance rather than allergy. Randolph (1947) noted
that the effect could build up over a number of days and that some children could tolerate a
small amount or a single serve every few days before a reaction occurred. He also stated that skin
tests did not reliability detect the presence or absence of sensitivities (and he in fact did not use
skin testing in his research for that reason) and that the recognition of a specific food sensitivity
remained a clinical problem to be tested using elimination and reintroduction of suspected foods.
Randolph conversely stated that skin test results with inhalant allergens (e.g. dust, animal
dander) were highly reliable and were an important part of the allergic investigation. This lack
of support for a link between true allergy and behavioural symptoms is consistent with more
recent findings; Pelsser et al. (2011) demonstrated a relapse in behavioural symptoms with food
challenges that were independent of IgG blood levels.
Randolph (1947) further describes two approximate groups within the allergic fatigue syn-
drome: one “characterised by the tired, sluggish, and dreamy child, who is sometimes actually
depressed” (p. 562) and the other typified by the hyperkinetic, excitable child (p. 563). Many
symptoms, particularly the irritability, problem behaviours, and poor school performance due to
concentration, attention and memory problems, were reported to occur in both groups. Randolph
(1947) notes that these children are “difficult to handle”, and that typical behavioural methods
are ineffective. He further notes that the common approach of assuming the child is a “naughty
brat” who requires various punishments to induce them to “snap out of it” does not help and, in
fact, that more strict disciplinary measures actually accentuated the problem (p. 562).
Randolph (1947) notes that whilst the child’s behaviour problems resulting from the allergic
fatigue syndrome could be of “psychic or emotional origin” in individual cases, this assumption
may also be misleading. He also concedes that allergic and nervous manifestations are by no
means mutually exclusive and that where both exist concurrently, as would be expected in
the majority of advanced cases, diagnosing and controlling the allergic factor would allow the
significance of the nervous element to be judged more correctly (p. 569).
Despite multiple reports from independent researchers suggesting a link between food sensi-
tivity and behaviour problems in children, no specific mechanisms were discussed in any detail in
the above literature. Clarke (1950; cited in Crook, 1963) hypothesised that these symptoms may
be due to the direct involvement of the brain cells or other parts of the nervous system in the
allergic reaction.
Seemingly expanding on the work of Randolph (1947), Speer (1958) suggested the term
“allergic tension-fatigue syndrome” when describing what he saw as a pattern of “overdoing
and overreacting” followed by marked fatigue in children with multiple allergies. Speer (1958)
noted that, although there are many variations, the clinical patterns of allergic disturbances
of behaviour may be classified under (a) exaggeration neuropsychic activity and (b) depressed
neuropsychic activity. Speer (1958) classified symptoms of the former under the heading of
allergic tension and those of the latter under the heading of allergic fatigue; hence the term
“allergic tension-fatigue syndrome”. Speer noted that both the allergic tension and fatigue
components themselves comprise a motor and sensory component: The motor (hyperkinesis)
tension symptoms are listed as restlessness, inattentiveness (Speer, 1970), and exaggerated and
accelerated motor function (Speer, 1958), and the sensory (hyperesthesia) tension symptoms as
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oversensitivity to the environment, temperature, noise, light, and odors, and oversensitive to pain
(Speer, 1958, 1970). Children present with insomnia, irritability, and excitability (Speer, 1958)
and are described as irritable, excitable, hard to please, temperamental, high strung, and moody
(Speer, 1970). The motor fatigue symptoms include fatigability, weakness and achiness and the
(often more disabling) sensory fatigue symptoms sluggishness, apathy, torpor (Speer, 1958, 1970).
Importantly, allergic fatigue is not usually relieved by rest. Although both motor and sensory
components are often present, one may dominate or overshadow the other (Speer, 1970).
In 1963 Crook considered four possible interrelated mechanisms to explain the relationship
between food and behaviour: First, he considered that the allergy and the nervous system
symptoms could be coincidental, which assumes that there are such a large number of both
allergic and emotionally disturbed children that, by chance, there are many children with allergic
symptoms who also have completely unrelated emotional symptoms. Second, Crook noted that
psychic factors, especially a disturbed parent-child relationship, could initiate and aggravate
allergic symptoms. However he dismissed this as inadequate in itself given that many children
with the allergic tension-fatigue syndrome have few, if any, other allergic manifestations. Third,
Crook considered that the allergic symptoms could make the child so uncomfortable or generate
such fear that he becomes both tired and nervous. Once again, given the limited number of other
allergic manifestations in these children, this was dismissed as an adequate theory in itself. Finally,
Crook proposed that the tension and fatigue symptoms are part of a primary allergic disorder of
the nervous system, stating that this may occur alone or along with other allergic syndromes
such as asthma, hayfever, or eczema. Crook also noted that the symptoms of the allergic
tension-fatigue syndrome are not necessarily due to the same allergens that cause other allergic
conditions. Whilst these sensitivities can exist without overt allergic symptomatology (Marshall,
1989), (Crook, 1963) reported that children commonly have other signs and symptoms due to
simultaneous allergic changes in other parts of the body, including pallor, infraorbital circles,
and nasal stuffiness (almost invariably present), and infraorbital edema, increased salivation
and sweating, abdominal pain, headache, and enuresis (common but not present in all patients)
(Crook, 1963, p. 333).
Crook noted that although there would be tired, nervous, allergic children whose symptoms
could be adequately explained by each of the first three theories, only the forth theory is adequate
to explain the allergic tension-fatigue syndrome.
Crook concurred with the comments written by Randolph (1947), stating that these children
are
...unpleasant little people to have around. They are apt to be reprimanded and
punished by parents and teachers, and rejected or ignored by their siblings and
contemporaries (p. 334).
Crook notes further that the sequel of this in terms of worsening behaviour as a secondary
response to the allergic syndrome, quoting Kaufman:
As a result of his frustration of never knowing when he will be at his best or his worst,
the child may become irritable, hostile, unusually aggressive, mean, disobedient and
stubborn (cited in Crook, 1963, p. 334).
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Crook’s description also indicates that, like Randolph (1947), he is discussing food intolerance
rather than allergy, despite referring to the symptoms as those of “food allergy”. Crook
distinguishes between two types of food allergy: First, “fixed food allergy”, in which symptoms
invariably follow ingestion of the food to which the child is sensitive, and are severe and constant,
with reactions maintained despite abstinence, even for extended periods of time. This description
of “fixed food allergy” corresponds to the description of food allergy (see Section 3.2). Crook
notes that the second type of food allergy, “variable” or “masked” allergy, is more common and
less well understood. Crook states that it is this latter type of food allergy that is often the
cause of the allergic tension-fatigue syndrome (p. 338). Consistent with the description of food
intolerance (see Section 3.2), Crook states that in order to diagnose the condition and its cause,
the suspected food/s must be eliminated for 5–14 days, during which time the symptoms must
disappear. The symptoms must reappear “sharply and in an accentuated manner within 24
hours after the suspected food is eaten” (p. 338). Crook also recommends that this elimination
and challenge procedure be carried out three times before the diagnosis is certain. Furthermore,
in an earlier related publication, Crook et al. (1961) notes that allergy tests were not always
positive in this groups of patients.
Whilst (Crook, 1963) offered the broad notion of “a primary allergic disorder of the nervous
system” as a theory behind the link between food intolerance and symptoms of the allergic
tension-fatigue syndrome, it was not until 1970 that an in depth discussion of the mechanisms
began to appear in the literature. Speer (1970) observed a striking similarity between the
manifestations of the allergic tension-fatigue syndrome and those nervous system responses
mediated by cholinergic responses. For example, in comparing cholinergic responses and allergic
reactions of the allergic tension-fatigue syndrome, Speer (1970) noted the similarities between
anxiety, including restlessness; intellectual impairment, including impairment of concentration;
and sleep impairment such as insomnia; and a range of outcomes of cholinergic responses (e.g.
cerebral cortex stimulation) and allergic reactions (e.g. tension, followed by fatigue). Readers are
directed to Speer (1970) for a point-by-point comparison of the action of cholinergic responses
and the similar symptomatic allergic reaction.
Marshall (1989) hypothesised that “Speer’s observations about cholinergic activity, allergy,
and behaviour were correct but incomplete” (p. 436). Marshall proposed that allergic reac-
tions result in cholinergic hyperresponsiveness and beta-adrenergic hyporesponsiveness in the
autonomic nervous system (ANS) (Marshall, 1989) and CNS (Marshall, 1993), which may, in
turn, significantly disrupting arousal and attentional mechanisms which are modulated by the
cholinergically mediated reticular activating system, hippocampus, and neostriatum. This results
in difficulties in regulating attention and arousal. Although Marshall (1989) concedes that it is
possible for very severe allergic reactions themselves to precipitate clinically significant changes
in arousal and attention in some individuals, it is more likely that these reactions interact with
other variables to produce clinically significant behaviours. For example, the neurochemical
processes brought about by allergic reactions may interact with other neurochemical reactions
generated by psychological stress, or with a genetically based weak frontal lobe function. A
more detailed examination of Marshall’s theory is beyond the scope of this dissertation; readers
are referred to Marshall’s 1989 and 1993 publications for more information. Marshall (1989)
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acknowledges the need for further research into the biological model of the relationship between
allergy and ADHD. Relatedly, when investigating the effect of artificial food additives on the
autonomic ANS and/or CNS in hyperactive children, Salamy, Shucard, Alexander, Peterson, and
Braud (1982) reported a greater magnitude of physiological changes in response to additives
than placebo.
In a discussion of the clinical effects of sulphite additives, Vally et al. (2009) note that some
studies have suggested that sulphites may stimulate the parasympathetic nervous system, with
bronchoconstriction being mediated by a cholinergic pathway. The inhibition of metabisulphite
induced bronchoconstriction with high doses of an anti-cholinergic agent supports this theory (p.
1648); readers are referred to Gunnison and Jacobsen (1987) for a more detailed review of earlier
literature. Gunnison and Jacobsen (1987) discuss that reactions may occur because individuals
respond with unique severity to stimulation, possess receptors that are highly sensitive to sulphite,
or that those sensitive to sulphites are less efficient in detoxifying sulphite and therefore less
effectively prevent exposure of receptors to sulphite (p. 200).
Finally, there is some evidence that some azo dyes can interfere with zinc levels. Ward’s (1997)
study found that hyperactive children with parental reported behavioural response to flavourings
and colourings showed a significant reduction in blood serum zinc levels and an increase in
urinary zinc output in the 120 minutes following the consumption of 50mg of tartrazine (n = 23)
or sunset yellow (n = 12) in a drink; no effect was found for amaranth (n = 12). Age-matched
control children showed no significant changes in zinc levels for all three dyes. Changes in zinc
levels in the hyperactive children following tartrazine (n = 23) were accompanied by increases
in overactivity (16 severe, 2 moderate) and aggressive (14 severe, 2 moderate) and/or violent
(2 severe, 2 moderate) activity. By comparison, one of the control children showed a moderate
increase in violent behaviour; no control children displayed overactive or violent behaviour.
Similarly, overactive (7 severe, 2 moderate) and aggressive (2 severe, 1 moderate) and violent (1
moderate) behaviour was seen in hyperactive children following consumption of sunset yellow (n
= 12); none of the control children (n = 5) showed any behavioural response. Finally, overactive
(2 severe, 3 moderate, 1 mild) and aggressive behaviour (2 severe, 5 moderate, 1 mild) behaviour
was observed for the hyperactive children following consumption of amaranth (n = 12); none of
the control children (n = 5) showed any response. All behavioural assessments were undertaken
double-blind with respect to group and treatment and all blood serum and urine samples were
coded to prevent identification. These findings are similar to those of Ward et al. (1990), who also
demonstrated that a non-tartrazine placebo drink did not influence the zinc status of hyperactive
or control children.
There is also evidence of a link between zinc deficiency and impaired immune function, as
well as a link between zinc deficiency and gastrointestinal changes in the enterocytes and damage
to the microvilli, which result in possible changes in gut permeability (Halas, 1983, cited in Ward,
1997).
13.2.3 Concluding remarks
Although a number of potential mechanisms have been touched on in the above discussion, it
is clear that there is still a lot of research to be done before it is understood how diet affects
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behaviour. It is important to recognise that the lack of understanding as to the specific mechanisms
by which food affects behaviour does not denote the lack of a relationship between food and
behaviour; it simply reflects the need for additional research. Clearly distinguishing between
allergy and intolerance when exploring potential mechanisms is essential, as is determining
whether mechanisms vary across children with different symptoms and/or diagnoses; it is possible
that mechanisms may account for different subgroups of children, and that children with and
without allergies may respond differently when exposed to foods to which they are intolerant.
13.3 Limitations of the present study
The most obvious limitation of this study is that, although parents were not selected on
this basis, the majority of families reported believing that their child’s behaviour was affected
by diet. This has two potential implications. First, it could therefore be argued that parental
expectation of behavioural change accounts for the behavioural improvements seen on the SED.
However, this belief alone cannot account for the results. Although a high percentage of parents
who completed the SED in Phase 2 (82%) and Phase 3 (95%) reported believing diet influenced
their child’s behaviour, not all parents believed diet affected their child’s behaviour; behaviour
was normalised for all children following the SED regardless of parental belief as to the impact of
diet on the child’s behaviour. Furthermore, behavioural improvement occurred with the BPT
program even for parents who reported their child’s behaviour as affected by diet. Believing the
child’s behaviour was affected by diet was therefore neither necessary for the SED’s success in
normalising behaviour, nor did it preclude the BPT from normalising behaviour.
Second, there is some evidence that parents can accurately predict whether their child’s be-
haviour was affected by diet (Rowe & Rowe, 1994; Mattes & Gittelman-Klein, 1978; C. M. Carter
et al., 1993). Previous double-blind, placebo controlled research has shown that if parents
thought their child’s behaviour was affected by diet they were generally correct. If parents
weren’t sure whether their child’s behaviour was affected by diet, about one-third proved to be
responders, and if parents didn’t think their child’s behaviour was affected by diet they were fairly
accurate (Kathy Rowe, personal communication, 7th April, 2004). This is further supported by
C. M. Carter et al. (1993), who found a marked difference between responders/non-responders
in the number of children who had been on a restricted diet before the study. Thus, it could
be argued that in capturing parents who believed their child’s behaviour was affected by diet,
the sample comprised a large proportion of children who would be affected by diet; this would
however suggest that the sample obtained was not representative of the general population.
It could also be argued that additional factors other than the SED itself led to the changes
seen. First, natural fluctuations in behaviour may coincide with the intervention, leading to
these natural fluctuations being considered improvement with the SED. Behavioural fluctuations
were indeed seen throughout the phases, however the decreases following the SED were clearly
distinct in magnitude from everyday fluctuations in behaviour. Furthermore, decreases of this
magnitude were not seen for the majority of participants following BPT program.
Second, it could also be argued that the SED shifted the “blame” for the child’s behaviour
from the child to the child’s diet, and therefore changed parental attitudes and, consequently,
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parent-child dynamics. This, in turn, could have decreased stress in the household and resulted
in improvements in parents’ coping ability and child behaviour. However, it can be argued that
the blame was also shifted away from the child in the BPT program. Parents were explicitly
taught that there was a reason why their child was behaving poorly and that the aim was to
assist their child to demonstrate more appropriate behaviour to meet their needs. The child
was not blamed for their behaviour or deemed responsible and expected to simply cease the
behaviour instantly on command; instead, parents were taught to take a step back and analyse
the behaviour in order to work out a solution for behaviour change. Parents were actively
encouraged to involve their child in these discussions and to improve their own relationship with
their child. Furthermore, relative to the SED, parents had to invest a comparative amount of
time and energy into completing the BPT program; behavioural data were recorded daily, weekly
two hour sessions had to be attended, and weekly homework was required.
Third, the removal of “favoured” foods from a child’s diet could be perceived by the child
as punitive, and thus the child may improve his behaviour as a response to this method of
punishment. However, multiple findings from the present study indicate that this was not
true. Punitive strategies such as response cost and time-out were explicitly taught in the BPT
program and all parents implemented at least one punitive strategy which was tailored around
the child’s likes and dislikes to maximise benefit; the SED was superior to the BPT in improving
behaviour despite the highly motivating punitive strategies used in the BPT. Additionally,
children themselves reported preferring to be on the diet rather than off the diet, even though
this meant missing out on their favourite foods. One child reported that even though she couldn’t
have chocolate cake (her “favourite food in the whole world”), being on the diet meant that
“I can choose if I want to be good or bad” noting that sometimes she did still “choose to be
bad”. Another child refused to eat a meal or snack that was not on the diet as he reportedly did
not want to be “out of control”; he had chosen to go hungry rather than to eat his previously
favourite foods on multiple occasions. This suggests that the children could see the benefit of
missing out on their favourite foods, and did not view the diet as punitive but rather beneficial;
this was true even for the two aforementioned children, whose behaviour had resulted in severe
consequences prior to the study, including expulsion from school, and who had initially refused
to follow the diet protocol. Lastly, challenge data indicated that children’s behaviour worsened
with the reintroduction of desired foods; challenges were open and one would expect children,
knowing that worsening behaviour would result in that food being removed from their diet once
more, to ensure their behaviour did not worsen with the challenge substances.
Fourth, it could be argued that requiring children to take a multivitamin throughout the SED
could itself have resulted in improvements. However this seems unlikely to account for the results
given that multiple parents had their children on various supplements prior to commencing the
study and still fell in the clinical range on the RBRI. Furthermore, clear changes were seen for
some participants during the challenge phase regardless of multivitamin intake. Nonetheless the
concept of improved nutrient level, both due to supplementation and changed diet needs further
investigation.
Finally, it could be argued that an increase in parental attention when undertaking the
SED was responsible for the child’s behavioural improvements; parents could have paid more
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attention to the child’s behaviour and to the child generally. However, this in itself cannot
account for the superiority of the SED. The BPT program, against which the success of the SED
was measured, specifically involved an increase in parental attention. In fact, as well as recording
and intentionally changing the child’s behaviour, necessitating a more intensive focus on the
child’s behaviour than the SED, parents undertaking the BPT program were explicitly taught to
pay more attention to, and spend more time engaging with their child in pleasurable activities
on a daily basis. Thus, additional attention was provided to children in the BPT program and
cannot therefore explain the differences in behaviour between the SED and BPT groups following
intervention.
Another potential limitation of this study was that behaviour was only assessed by parents
and not by teachers, professionals, or independent observers. Time restrictions meant that it
was not practical to await the necessary approval to involve teachers in the study and there
was no certainty that this approval would be obtained. The nature of the study also did not
allow for independent observations. The plan to have all children assessed by a paediatrician
involved with the study prior to and following the intervention proved impossible practically.
It is noteworthy that, as discussed, the primary researcher observed stark differences in some
children’s behaviour, which occurred prior to the researcher receiving specific feedback about
the change in these children’s behaviour. At the point of the observations the researcher did
not expect to find the overwhelming positive response to the SED that subsequently became
apparent. Whilst it would have been preferable to assess effectiveness using data from multiple
sources, the fact that this was not achieved does not diminish the results of the present study.
As discussed in Chapter 3, parents have been found to provide accurate feedback on the types of
behaviours affected by diet and previous diet research has demonstrated that, whilst some diet
research has shown discrepancies between parent and teacher ratings, and/or objective testing,
some diet research has shown similarities between parent and teacher ratings. For example,
Pelsser et al. (2009) reported a similar response rate to a few foods diet, with parents rating 73%
of children improved on two separate ADHD questionnaire measures and teachers rating 70% of
children improved. Therefore, whilst it cannot be concluded that data from other sources would
have been consistent with parent reports, these reports cannot be dismissed as inaccurate based
on the assumption that parents are unable to provide ratings that are accurate or consistent
with other raters. Related, different raters and measures assess different behaviours and not all
of these will be affected by diet. Future research could investigate the correlation of parental
report with teacher and independent observer reports, as well as with objective testing. Rather
than serving to validate or invalidate parental reports, by using a group of children who have
been shown to respond to diet, such research could establish which of these measures is sensitive
to change brought about by diet and any differences in the changes noted by different raters
and/or measures.
The fact that all children responded to the SED meant that it was not possible to carry out
any analyses on the sample characteristics to determine for whom the SED was (and was not)
effective. This information is important to ascertain; as the drop-out rate shows, the SED is
difficult for many some families to complete. This means that it is essential to ascertain for
whom the SED is worthwhile pursuit and for whom it is not. This would in turn establish which
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families would benefit from intensive support to complete the diet. Examination of the sample
characteristics did not provide information as to which variables affected families’ ability to
complete the SED; more research into this is clearly warranted.
The lack of follow-up data from participants leaves questions as to whether changes were
maintained over time, both for those who only completed a single intervention, and for those who
completed each combination of intervention. Data collected by parents over multiple weeks and
months suggests that whilst the diet is maintained, behavioural improvements are also maintained.
Challenge data indicates that behaviour would return to the pre-diet clinical level when the child
was permitted to eat foods off the diet to which he reacted; thus, it is essential to know the level
of restrictiveness each child’s diet required to maintain the behavioural improvements, and how
many families were able to continue with the SED at the level of restrictiveness necessary to
maintain behavioural improvements.
Although only one package of follow-up data was returned, anecdotal data indicated that
nine of the participants, from six families, who completed the SED in Phase 2 continued with
a restricted diet three and six months after the study was completed, with restrictions placed
on additives, salicylates, and amines for all but two participants, the latter of whom were
predominately additive free. Of those who completed the SED in Phase 3, eight participants
continued to follow a restricted diet, with five participants (from three families) following the
full SED, one following an additive free diet with some other specific exclusions (e.g., peanuts),
and the remainder predominately following an additive free diet. Strategies taught in the BPT
program were reported as being used “when needed” by both groups. This suggests that parents
saw the ongoing benefits of implementing a restricted diet and were able to implement behavioural
strategies as the need arose. The long-term outcome of children following a restricted diet needs
to be examined, as does the potential change in sensitivity and symptoms that may take place
as children age and develop.
The limited challenge data and lack of double-blind placebo controlled challenges to follow-up
open challenges were weaknesses of the present study. It was not possible, based on the limited
data, to accurately ascertain any patterns in terms of reactions to salicylates, amines, glutamates,
and individual additives, nor was it possible to ascertain the percentage of participants who
reacted to each of these food constituents. This does not discount the challenge findings, as
previous studies have shown a correlation between open and double-blind studies (e.g., Swain et
al., 1985; Egger et al., 1985) and that parents can accurately identify their child’s response to a
challenge (Rowe & Rowe, 1994; Mattes & Gittelman-Klein, 1978; C. M. Carter et al., 1993) but
rather provides an incomplete picture that requires further investigation.
Finally, it it is acknowledged that the sample size in the present study was small. Nonetheless,
due to the overwhelming superiority of the SED, statistically significant differences between the
SED and BPT were obtained.
The limitations discussed above indicate that, whilst the present findings cannot be dismissed
as being due to something other than the SED itself, it is important to limit the generalisability
of the findings at this stage. It is clear from the consideration of the present results in the context
of the diet literature though that the profile captured by the RBRI more accurately selects
children who are likely to be responsive to diet as well as more accurately capturing change; thus,
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a different sample of children is likely to be captured using the Clinical range on the RBRI as a
selection criteria than the sample captured using another questionnaire such as the CPRS. It is
therefore suggested that these findings be limited to children who are selected on the basis of a
score in the Clinical range on the RBRI.
13.4 Clinical implications of findings
Findings from the present study indicate that the SED is superior to a BPT program in
normalising behaviour in children who score in the Clinical range on the RBRI. These findings have
important clinical implications, as they indicate that diet cannot be dismissed as an ineffective
means of improving children’s behaviour. Instead, parental requests for information about the
influence of diet on behaviour should be taken seriously and met with accurate information
and appropriate support. Furthermore, given that a significant number of families implement
dietary changes, and do so without professional supervision, it is also important to routinely
investigate parents’ beliefs about the effect of diet on their child’s behaviour, and ascertain if any
dietary manipulation has taken place and/or if parents intend to manipulate their child’s diet.
This is especially important because the wealth of information freely available to parents allows
them to place their child on a restricted diet without any professional assistance. Supporting
a properly supervised trial is clearly preferable to an unsupervised, ad hoc approach, which
may lead to unnecessary restrictions, in turn, potentially increasing parental and/or child stress,
the complexity of everyday family life, and the risk of the child’s nutrition being compromised.
Furthermore, results ascertained from such a trial are unlikely to provide an accurate picture as
to the influence of diet of the child’s behaviour.
Consideration of the present results in the context of the diet literature suggests that, in
order to provide an accurate picture of the influence of diet on the child’s behaviour, the SED
should be the chosen diet and that the SED should be implemented for an individually defined
period of time. Families should be referred to a dietician experienced in the supervision of the
SED and the necessary level of support for successful implementation provided. Furthermore,
conclusions as to the impact of diet on the child’s behaviour should be based on a standardised
measure that has been designed to captured change related to diet; to date, the RBRI is the
only appropriate measure known to the primary researcher. Finally, a dietician should remain
involved throughout the SED trial to ensure that the challenge procedure is followed through.
This is essential to allow maximum liberalisation of the child’s diet even if some restrictions
remain in place; the SED is designed as a short-term test diet to ascertain potential foods the
child reacts to, it is not designed to be an ongoing diet. Although many parents in the present
study reported challenging amines, salicylates and glutamates, data were not always provided
for these challenges so it is unclear what parents’ conclusions were based on. Additionally, the
vast majority of parents reported that they would not be challenging additives as they were not
going to feed their children additive containing foods. Whilst the exclusion of additives does not
necessary put the child at risk nutritionally, it can make shopping and cooking more difficult.
Additionally, accidental challenges are likely to take place in every day life such as when sharing
food at school or on special occasions; knowledge about the impact of these additives on their
child’s behaviour would at least allow parents to make informed choices about food restrictions
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and more accurately and easily investigate the potential cause of subsequent behaviour problems.
Parents can also have strategies in place to assist with reactions. Furthermore, given that the
diet is difficult to maintain (evidenced by the high number of drop-outs), if diet is to be used as
an effective long-term strategy to deal with behaviour problems it is important to ensure that the
child’s diet contains the maximum number of foods possible without a significant deterioration
in behaviour.
Findings from the Target Behaviour data were not necessarily consistent with findings from
the RBRI and other questionnaire data. Improvements in behaviours specifically targeted by
parents during the BPT program indicated that a greater number of participants reached the
desired target for both Compliance and additional Target Behaviours selected by parents than
the number of participants with RBRI scores in the Normal range; four of the eight participants
with behaviour data scored within the Normal range on the RBRI following the BPT program,
whereas six participants reached the desired goal for at least one additional Target Behaviour
following the BPT program; conversely, one participant reached the desired Compliance goal.
This helps explain why parents completing the BPT program reported it to be effective in
managing their child’s behaviour even when the child’s RBRI score still fell well within the
Clinical range. This inconsistency between the RBRI and Target Behaviour data is consistent
with these measures assessing different behaviours. The RBRI measures more global concepts of
behaviour, including irritability/antisocial behaviour, inattentiveness, restlessness, and disturbed
sleep, and is therefore unlikely to capture change seen in the frequency of narrowly defined,
specific behaviours that are of concern to some parents. Conversely, changes seen in these
narrowly defined, specific behaviours are unlikely to be reflected within the broad categories of
behaviours measured by the RBRI.
Data from the SED group however suggests that the SED was effective in improving both
the general behaviour captured by the RBRI and the more narrowly defined Target Behaviours
chosen by parents. This raises the question as to whether the SED provides children with
general overall control of their behaviour, which therefore carries over into those narrowly defined
behaviours. This notion of behavioural control with the SED was indicated by multiple parents
and notably by two children in the current study, whose behaviour was so severe that both were
facing expulsion at school. Both children reported that, despite missing their favourite foods,
they chose to stay on the diet as they were then able to choose how they behaved, whereas when
they were not on the diet they didn’t have this choice, “things just happen” as one child put it
(see Section 10.1.3). The inconsistencies between the RBRI and Compliance data and the Target
Behaviour data suggest that whilst children in the BPT were able to control their behaviour in
specific situations (i.e., the additional Target Behaviours), they were not able to control their
behaviour overall; conversely, those in the SED group showed behavioural improvement across all
areas of behaviour. This distinction between behaviours that improve with BPT and those that
improve with SED require further exploration, particularly given the limitations of the small
number of participants completing Target Behaviour data and the small number of data points
obtained for most participants in the current study.
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13.5 Future research implications of findings
The present study highlights a number of important research questions: First, it is important to
establish which components of the SED are essential for behaviour change. Although behaviour of
all children improved following the SED, the challenge results demonstrated individual differences
in reactions; not all participants reacted to salicylates and amines, suggesting that for some
participants the removal of additives alone may have been sufficient for behavioural improvement.
Anecdotal follow-up data also indicated that maintaining an additive free diet was sufficient
to maintain behavioural improvements. Furthermore, research identifying any characteristics
that could predict who is likely to react to which components of the SED would not only assist
with clarifying the mechanisms by which diet influences behaviour, but also provide an optional
lower level of dietary restrictiveness. The latter is likely to make an elimination diet a realistic
intervention option for some families without compromising its effectiveness.
Second, and related, a large scale study investigating the impact of the SED on behaviour may
be able to identify potential reasons for families being unable to complete the SED. Anecdotal
data from parents in the present study indicated that families found the SED too difficult to
adhere to either because external circumstances such as illness or work stress rendered it “all
too hard” or because the SED itself was too difficult to manage; in the case of the latter the
overwhelming feedback indicated that it was the restrictions resulting from eliminating the
naturally occurring chemicals, that is amines, salicylates and glutamates, that made the SED
impossible to follow, not the restrictions on food additives. In fact, the majority of parents who
withdrew from the study reported maintaining their child on an additive free diet even though
they were not continuing with the SED itself. This highlights the importance of establishing the
benefit obtained from an additive free diet versus the SED and attempting to identify which diet
is more appropriate for whom.
Third, it is important to explore the measurement of behaviour change, both in terms of
appropriate measures to capture change and any similarities and differences between raters
and measures. The present study demonstrated change on the RBRI, as well as a number of
additional questionnaire measures, however all measures were taken by parents and all measures
were subjective measures. Future research could examine parent, teacher and independent
observer conclusions using a variety of measures, as well as objective assessments. The intention
here is to ascertain which aspects of behavioural change are captured by which measures and
raters, not to credit or discredit raters or measures.
The RBRI may also be an appropriate screening measure to ascertain whether a diet trial is a
worthwhile pursuit in the context of an individual family situation. However, whilst the present
study, consistent with Dengate and Ruben’s (2002) study, demonstrated that all children scoring
in the Clinical range on the RBRI responded to the SED, it did not assess whether those who
scored in the normal range on the RBRI responded to diet. Given the inconsistencies between the
RBRI and Target Behaviour data in the present study, it is recommended that parents also keep
records on the frequency/duration of behaviours they wish to change that are not specifically
captured by the RBRI; this will allow changes in these behaviours to be accurately monitored
and provide information on which behaviours to target if additional intervention is required
following the SED. Further research is needed to establish the necessity of this recommendation.
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Fourth, replication of the comparison of the SED with other BPT programs, as well as with
medication, will provide further insight as to the relative and combined impact of the SED and
standard treatments for behaviour management. Whilst double-blind studies of the SED may
be useful, these are difficult to do when information on the SED and other dietary intervention
are so readily available. Furthermore, given that parents more often use diet in combination
with standard treatments for behaviour problems, comparative efficacy studies are more likely to
provide answers as to the impact of the SED on behaviour in clinical settings.
Fifth, it is important to examine the accuracy of open challenges. Not only is it essential
to eliminate potential biases associated with an open challenge, it is also important, given the
difficulties inherent in double-blind, placebo controlled (DBPC) challenges, to ascertain the
necessity of DBPC challenges. This could be done by first using an open challenge and then
conducting the same challenge under DBPC conditions and then comparing the results of the
two challenge procedure. Consistency of results between the DBPC and open challenges would
suggest that DBPC challenges are not necessary, whereas inconsistency between the two challenge
procedures would suggest that one of the challenge procedures is inaccurate. The assumption
that, in the case of inconsistencies between challenge procedures, the open challenge result is
“false” may not be accurate. The convenience and ease of capsule challenges is appreciated, as
well as the necessity for some constituents in order to ensure only the constituent in question
is being challenged. However, providing food constituents in capsule form is not the same as
eating these same food constituents in a meal. Neither naturally occurring food constituents,
such as amines and salicylates, nor food additives are consumed in isolation in real life, thus
questioning the real life relevance of DBPC challenges and the potential of consistency between
the two challenge procedures. Furthermore, whilst it is easier to mimic consumption of food
additives by providing the exact additive/s in specified amounts, salicylate, amine and glutamate
challenges are done using synthetic versions of these naturally occurring food constituents. For
example, the DBPC SED salicylate challenge uses acetylsalicylic acid (i.e. Aspirin) for the
salicylate challenge, b-phenylethylamine HCL and tyramine HCL for the amine challenge, and
monosodium glutamate for the glutamate challenge. It is therefore questionable whether these
synthetic substances are identical to the naturally occurring substances they are representing and
whether providing them in isolation provides an accurate picture of reactions to these substances
in foods. Furthermore, the amount of each challenge substance necessary to represent daily
intake needs to be established before capsule challenges can provide a realistic measurement of a
child’s response to chemicals in food, both those that occur naturally and those that are “added”
to foods. These questions need to be addressed in future research before a DBPC challenge
protocol can be used as a yardstick against which to measure the reliability of open challenges.
Finally, it is important to measure parental beliefs as to the impact of diet on their children’s
behaviour, both in samples of children who do respond to diet and in samples who do not. It
remains to be seen whether parental beliefs can be predictive of the diet being effective; this
could be either because parents are able to accurately identify this connection or because this
belief itself impacts on the diet’s effectiveness. The majority of parents in the present study
believed diet affected their child’s behaviour, suggesting a connection between this belief and
the effectiveness of the SED, however this belief was neither necessary for the SED to normalise
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behaviour on the RBRI nor precluded the BPT program from normalising behaviour in the
absence of the SED. A larger sample that includes children who do not respond to diet is needed
to answer this question.
13.6 Overall conclusions from the current study
In conclusion, this dissertation demonstrated that the Simplified Elimination Diet (SED) was
more effective than a Behaviour Parent Training (BPT) program in normalising behaviour in
children aged 4–12 with clinically significant behaviour problems on the Rowe Behaviour Rating
Inventory (RBRI). The combination of the SED and BPT interventions was not superior to
either intervention in isolation on the RBRI; rather the SED was clearly responsible for change
for both the BPT+SED and SED+BPT combinations. Furthermore, there were no differences in
outcomes between the BPT+SED or SED+BPT groups at the end of the combined interventions
on the RBRI. This indicates that the SED should be considered as a treatment option for families
wishing to pursue dietary intervention for behaviour problems falling in the clinical range on the
RBRI. Consideration of the results in the context of diet research highlights the importance of
using a broad diet like the SED to capture all potential food constituents a child may react to,
allowing the child to continue with the diet for an individually defined time period, and using a
standardised measure designed to capture change associated with dietary intervention to assess
change; dietary trials that do not include these essential elements may not provide an accurate
picture of the relationship between diet and behaviour. Additionally, it is essential to ensure that
a supervised challenge protocol is used to maximise the variety in the child’s ongoing diet once
the SED trial has been completed. Finally, this dissertation showed the need for further research
into the separate components of the SED and their relationship to behaviour, the accuracy of
open challenges, as well as DBPC capsule challenge protocols, and potential mechanisms that
could explain the relationship between diet and behaviour. Further research into the factors
contributing to families’ ability to undertake the SED, appropriate measures to capture change
and any similarities and differences between raters and measures, and the impact of parental
beliefs about the relationship between diet and their child’s behaviour will also contribute to the
examination of the relationship between diet and behaviour.
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IAppendix A
Studies investigating the diet-behaviour connection
A.1 Findings
Table A.1
Studies investigating the diet-behaviour connection: Findings from diet studies
Author (Year) Findings
Feingold diet
Feingold (1975) Approximately 50% responded – loss of hyperactivity, aggression, and
impulsivity, followed by improvement in muscle coordination, increased
attention & consequent scholastic achievement.
Conners et al. (1976) FD more effective than control diet (T ratings); Improved on FD vs.
Baseline (P & T ratings; order effect: improvement more marked if FD
followed control diet).
Cook and Woodhill (1976) 10 parents reported being certain the diet improved their child’s
behaviour.
Salzman (1976) 14 of the 15 children reportedly improved.
Brenner (1977) 11/32 unequivocally excellent response (all raters) and could discontinue
medication permanently; 8/32 “probably improved” (2 discontinued
medication); no change in remaining 13. Only 2 improved without
medication in control group. 6-month follow-up of excellent responders:
3 had discontinued diet with marked deterioration in school performance.
Breakey (1978) Improvement in hyperactivity, aggression, anxiety, socialisation, con-
centration and physcial symptoms; 62 (87%) of families experienced
sufficient change to continue diet and “35 [49%] had a dramatic response
as evinced by changes in behaviour, learning difficulty, sleep patterns and
bedwetting” (p. 721).
Harley, Ray, et al. (1978) 4 school-age boys improved on FD on P and T ratings; improved behaviour
according to mothers and fathers.
Harley, Matthews, and
Eichman (1978)
Mothers of all 10 preschool boys reported improvement on FD; 57% of
fathers reported improvement.
Hindle and Priest (1978) Five children improved dramatically and discontinued all other therapy -
no medication needed; 3 boys moderately improved (P report only); 2
boys did not respond to diet.
F. Levy et al. (1978) Significant improvement in mothers’ ratings of behaviour but not objective
tests.
F. Levy and Hobbes (1978) Significant positive effect; maintained over subsequent 8 weeks.
Holborow, Elkins, and
Berry (1981)
Of the total sample, 8.5% improved by 5 points or more; P report showed
significantly higher behaviour problems for children ingesting a great deal
of additives vs. few additives.
(continued)
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Table A.1
Studies investigating the diet-behaviour connection: Findings from diet studies (continued)
Author (Year) Findings
Few Foods Diet
Egger et al. (1985) 62 (82%) responded favourably to open diet, normal range of behaviour
achieved in 21 children.
Egger, Carter, Soothill,
and Wilson (1992)
116 (63%) improved enough that they would no longer be diagnosed
as hyperactive according to ASQ and “sufficiently improved . . . for diet
difficulties to be worthwhile”.
C. M. Carter et al. (1993) 59 (76%) improved; only 4 children reacted to additives only; wide range
of foods implicated.
Boris and Mandel (1994) 19 (73%) responded favourably; open challenge all 19 reacted to many
foods, dyes, and/or preservatives.
Schulte-Ko¨rne et al. (1996)
(in German)
Significant effect found for subjective measures but not objective
measures.
Uhlig et al. (1997) Behaviour of 71% appeared to improve on the few foods diet.
Pelsser and Buitelaar
(2002) (in Dutch)
25 children (62%) showed an improvement in behaviour of at least 50%
on both ASQ and ADHD Rating Scale after the diet; 10/15 children
improved on P and T ratings.
Simplified Elimination Diet
Swain et al. (1985) 86/140 (61%) experienced significant improvement.
Swain (1988) 99% response (136 responded and two did not, excluding drop-outs and
those who did not complete the SED per protocol (i.e., completed a
modified version and no challenges)).
Breakey et al. (1991) Positive response in 80% of children, with normal range of behaviour
in 55%; remaining 25% of responders improved but diet alone was not
sufficient to normalise behaviour; (half of these also required stimulant
medication); positive response significantly higher for responders aged
below nine and for those with a family history of allergy/intolerance.
“irritably, touchy, cranky” area changed the most.
Dengate and Ruben (2002) All 33 children who finished the SED exceeded criteria for successful
dietary intervention; significant pre- and post-SED difference on RBRI
and APTQ.
Other
Goyette et al. (1978)a Open diet trial: 45% decrease in behaviour problems with 77% of children
appearing to respond.
Goyette et al. (1978)b 34% (T ratings) and 57% (P rating) reduction in behaviour problems.
Rapp (1978) Moderate to marked improvement in activity in 12 children within one
week of diet; continued in at least 11 of 17 who maintained diet. Eight
of 15 medicated children improved enough to discontinue medication.
Rowe (1988) 40 (73%) demonstrated improved behaviour and 26 (47.3%) remained




Studies investigating the diet-behaviour connection: Findings from diet studies (continued)
Author (Year) Findings
Kaplan et al. (1989) 10 boys improved an average of 50%, 4 more average a 12% improvement
with no placebo effect; remaining 10 (42%) were unresponsive to diet.
Rowe and Rowe (1994) Parents of 150/200 (75%) children reported behavioural improvement
with the diet and deterioration on the introduction of foods noted to
contain the synthetic colouring.
Schmidt et al. (1997) 24% showed clear behavioural improvement in two behaviour ratings on
diet; 2 children’s behaviour deteriorated, 44% showed improvement with
typical diet and medication, 4 worsened. Degree of improvement was
same for diet and medication. The 3 children who did not respond to
diet did not respond to medication.
Bateman et al. (2004) Significant reduction in hyperactivity; effects not influenced by presence
or absence or either hyperactivity or atopy; no significant differences
detected by objective testing.
Note: FD = Feingold Diet; T = Teacher; P = Parent; ASQ = Conners’ Abbreviated
Symptom Questionnaire; ADHD = Attention-Deficit/Hyperactivity Disorder;
SED = Simplified Elimination Diet; RBRI = Rowe Behaviour Rating Inventory;
ATPQ = Abbreviated Teacher Parent Questionnaire.
a Study 1.
b Study 2.
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Table A.2
Studies investigating the diet-behaviour connection: Findings from challenge studies
Author (Year) Findings
Food / food additive challenges
Brenner (1977) Specific foods identified as the cause of change in 7/10 “excellent respon-
ders” and 4/8 “probably improved”.
Fitzsimon, Holborow,
Berry, and Latham (1978)
Significant difference between challenge and placebo on tests of general
cognitive capacity, line walking, and the “finger-to-nose” tests, as well
increased disturbance in sleep patterns.
Hindle and Priest (1978) All 5 with excellent response demonstrated significant symptoms within
2-3 hours of deliberate or accidental challenge; symptoms lasted 3-24
hours. No effect in 2 boys with no response to diet or in one boy who
was moderately improved .
Egger et al. (1985) Symptoms were exacerbated more often with active than placebo chal-
lenges; AFCs and preservatives were more commonly provoking sub-
stances, however no child reacted to these alone, with a total of 48 foods
incriminated.
Swain et al. (1985) Nearly three-quarters reacted to salicylates and a high frequency of
reactions to other substances; most children reacted to 2-5 challenge
compounds
Loblay and Swain (1985) Reactions: 13/17 azo-dye, 10/17 preservative, 11/17 salicylate, 4/17
amines; 6/14 tartrazine, 8/14 erythrosine, 11/14 Green, 7/14 cordial.
Swain (1988) “Hyperactive”: 68% reacted to salicylates; 36% to amines; 39% to MSG;
51% to preservatives; 33% to antioxidants; 24% to propionates; 44% to
nitrates; 50% to tartrazine; and 43% to erythrosine.
Egger, Carter, et al. (1992) Not specified.
C. M. Carter et al. (1993) Significant effect for the provoking foods to worsen rating of behaviour;
greatest difference for “restless”, “disturbs others”, “cries often”, and
“temper outbursts”. Significant difference for psychologists’ observations
for hyperactive behaviour (greatest difference for fidgetiness) and MFF
test for latency and errors. No difference for errors on paired associate
learning test.
Boris and Mandel (1994) Significant improvement on placebo days compared to challenge days
(p < .003).
Uhlig et al. (1997) EEGs of children eating a diet that did or did not include provoking
foods found a significant increase in beta-1 activity in certain areas of
the brain after the children ate provoking foods but not other foods (one
researcher blind to diets).
Food Additive challenges
Goyette et al. (1978)a Significant group effect of challenge cookies; 4 children showed marked
reactions.









No adverse effects on any parameter.
F. Levy et al. (1978) No differences between challenge and placebo periods on P or T ratings
or objective tests; 13 children (diagnosis of hyperactivity and minimum
Conners APTQ of 15) subsequently analysed separately with significant
challenge effect found.
F. Levy and Hobbes (1978) No overall signifcant effects; one child withdrew due to severe behavioural
reactions to challenge cookies.
Mattes and Gittelman-
Klein (1978)
By third day of active phase (5 cookies) mother reported child was so
restless and irritable that she refused to give him more cookes; child’s
report consistent with mothers’, no change in T report; no change in
placebo week. Crossover: 4 of placebo weeks behaviour rated as 0, 1 week
as 2; Active weeks 1, 4, 5, 7, 9 rated as 1. 6. 5. 0. and 3, respectively.
Rapp (1978) Dyes: 9/24 moderate to marked increase in activity, slight increase in
5, no change in 10; Food: 6/24 moderate to marked increase in activity,
slight increase in 5, no change in 13.
Rose (1978) Functional relationship between ingestion of tartrazine and increase in
both frequency and duration of hyperactive behaviours.
Williams et al. (1978) T observed clearly significant decreases in hyperactivity related to diet
for 3 out of 8 children.
Conners, Goyette, and
Newman (1980)
No significant treatment effects were found for either dependent measure.
Swanson and Kinsbourne
(1980)
Dyes decreased attention span and impaired performance of H children
but not non-H. No difference in CRS between AFC and placebo.
Weiss et al. (1980) Two children showed clear reactions.




No evidence of AFC effect on any parameter.
Spring, Vermeersch, Blun-
den, and Sterling (1981)




58% of positivies for dyes, 34% for the benzoates and 8% for acetyl-
salicylic acid; low incidence of crossed intolerance phenomena (32%)
David (1987) No change noted by P or the nursing staff after active or placebo
substances.
Rowe (1988) children reacted sharply to both dyes during challenge (7 year old girl
and 12 year old boy); behaviours included: increased activity, irritability,




Behaviour changes were associated with tartrazine ingestion for child 1
but not for child 2.
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Table A.2
Studies investigating the diet-behaviour connection: Findings from challenge studies (continued)
Author (Year) Findings
Wilson and Scott (1989) No effect.
Pollock and Warner (1990) 17/19 with higher behavioural scores on active challenge vs. placebo.
Rowe and Rowe (1994) 24/54 “clear reactors”; reactions at all 6 levels; dose response effect:
>10mg prolonged duration of reaction.
Dengate and Ruben (2002) 14 children (52%) ‘worsened’ with challenge; no change for 8 children; 4
children ‘improved’. No child responded to challenge and placebo. 17/23
parents correctly identified active challenge.
Bateman et al. (2004) Increase in hyperactivity during active challenge compared to placebo
on P ratings; effects not influenced by presence or absence or either
hyperactivity or atopy; no significant differences detected by objective
testing; ES of .51 reported for hyperactivity for diet (authors compare to
.82 for methylphenidate and .58 for clonidine in treating ADHD).
Ingram and Rapee (2006) No significant behavioural changes due to the consumption of either
chocolate or fruit on subjective or objective measures ratings.
Note: AFC = Artificial Food Colours; MSG = Monosodium Glutamate; MFF = Matching Familiar
Figures; P = Parent; T = Teacher; ZITA/ADT = Zero Input Tracking Analyzer/ Axiliary
Distraction Task; ATPQ = Abbreviated Teacher Parent Questionnaire; H = Hyperactive;
CRS = Conners’ Rating Scale; ADHD = Attention-Deficit/Hyperactivity Disorder.
a Study 1.
b Study 2.
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A.2 Design and selection criteria
Table A.3
Studies investigating the diet-behaviour connection: Design and selection criteria for diet studies
Author (Year) Design Selection criteria
Feingold diet
Feingold (1975) Open clinical trial Not specified.
Conners et al. (1976) Double-blind (questioned),
crossover challenge
Hyperkinetic
Cook and Woodhill (1976) Open diet trial
Salzman (1976) Open diet trial Positive response to AFCs with
Hawley-Buckey method of allergy
testing
Brenner (1977) Open diet trial and challenge Clinical difficulties satisfied usual
criteria for minimal cerebral dys-
function on the hyperkinetic
syndrome
Breakey (1978) Open diet trial None - referred for trial of diet
Harley, Ray, et al. (1978) Diet replacement study Hyperactive
Harley, Matthews, and
Eichman (1978)
Diet replacement study Hyperactive
Hindle and Priest (1978) Open diet trial Not described beyond “all the
children had been seen by one of
us”
F. Levy et al. (1978) Open diet trial Aged 4–8 years; IQ ≥ 80;
short attention span, overactiv-
ity, distractability, impulsivity
and aggressive behaviour (mother
report)
F. Levy and Hobbes (1978) Open diet trial Aged 4–8 years; IQ ≥ 80;
short attention span, overactiv-
ity, distractability, impulsivity
and aggressive behaviour (mother
report)




Egger et al. (1985) Open diet trial, DBPC food trial Hyperkinetic syndrome or over-
activity as prominent feature;
CPRS-S > 14
Egger, Carter, et al. (1992) Open diet trial (Phase 1) Hyperkinetic syndrome (DSM-
III:R/ICD-9)
(continued)
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Table A.3
Studies investigating the diet-behaviour connection: Design and selection criteria for diet studies
(continued)
Author (Year) Design Selection criteria
C. M. Carter et al. (1993) Open diet trial and challenge Referred to diet clinic; 3–12 years
old; DSM-III criteria for ADHD-
H; IQ > 70
Boris and Mandel (1994) Open diet trial and challenge Referred to allergy clinic; ADHD
diagnosis; score > 66 on CPRS-
48
Schulte-Ko¨rne et al. (1996)
(in German)
Crossover ADHD
Uhlig et al. (1997) Open diet trial, open challenge ADHD and > 15 on CPRS-S
Pelsser and Buitelaar
(2002) (in Dutch)
Open diet trial ADHD
Simplified Elimination Diet
Swain et al. (1985) Open diet trial Referred to clinic for dietary
intervention
Swain (1988) Open diet trial Referred to allergy clinic
Breakey et al. (1991) Open diet trial Behavioural and learning prob-
lems; referred if parents reported
diet affected child/family his-
tory of allergy/other interven-
tions were partly satisfactory or
unsuccessful
Dengate and Ruben (2002) Open diet trial and challenge Clinically significant behaviour
problems on RBRI
Other
Goyette et al. (1978)a Open diet trial Hyperactive
Goyette et al. (1978)b Open diet trial Hyperactive
Rapp (1978) Open diet trial Hyperactive diagnosis and non-
asthmatic
Rowe (1988) Open diet trial Children assessed as “overactive”
or “inattentive” or whose parents
indicated they displayed such be-
haviours on some occasions
Kaplan et al. (1989) Double-blind diet trial ADHD, CRS (P & T) > 1 SD
above mean, sleep or physical
complaints
Rowe and Rowe (1994) Open diet trial Parents reported variability in
child’s behaviour in association
with diet
(continued)
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Table A.3
Studies investigating the diet-behaviour connection: Design and selection criteria for diet studies
(continued)
Author (Year) Design Selection criteria
Schmidt et al. (1997) Double-blind diet vs. open medi-
cation trial
Diagnosis of ADHD &/or CD
(DSM-III-R/ICD-10), no addi-
tional/other psychiatric disorder,
aged 6–12, IQ > 85
Bateman et al. (2004) Open diet trial Presence/absence of Hyperactiv-
ity and/or atopy
Note: AFC = Artificial Food Colour; DBPC = Double-Blind, Placebo-Controlled; CPRS-S/CPRS-48 =
Conners’ Parent Rating Scale - Short Version; DSM-III = Diagnostic and Statistical Manual, Third edition
(:R Revised); ICD = International Classification of Diseases (-9 Ninth Edition)(-10 Tenth edition);
ADHD = Attention-Deficit/Hyperactivity Disorder (-H Hyperactive subtype); CRS = Conners’ Rating
Scale; P = Parent; T = Teacher; RBRI = Rowe Behaviour Rating Inventory; CD = Conduct Disorder.
a Study 1.
b Study 2.
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Table A.4
Studies investigating the diet-behaviour connection: Design and selection criteria for challenge
studies
Author (Year) Design Selection criteria
Food / food additive challenges
Brenner (1977) Open challenge Responded to elimination diet in
previous Phase
Fitzsimon et al. (1978) Double-blind, crossover Mother reported improvement in
behavioural problems with the
use of the FD for an average of
12 months.
Hindle and Priest (1978) Open challenge (Phase 2) Completed Phase 1
Egger et al. (1985) DBPC challenge “overactive”
Swain et al. (1985) DBPC challenge Referred to clinic for dietary
intervention
Loblay and Swain (1985) “Not strictly double-blind” Improved on SED
Swain (1988) DBPC challenge SED effective in decreasing
symptoms
Egger, Carter, et al. (1992) Open challenge (Phase 2) Improvement significant enough
for parents and teachers to con-
sider diet difficulties worthwhile
at end of Phase 1 and CPRS < 15
C. M. Carter et al. (1993) DBPC challenge H behaviour improved on few
food diet in previous phase
Boris and Mandel (1994) DBPC challenge ADHD
Uhlig et al. (1997) Crossover study of EEG mapping ADHD
Food Additive challenges
Goyette et al. (1978)a Double-blind, crossover challenge Reacted in open challenge
Goyette et al. (1978)b Double-blind, crossover challenge Reacted in open challenge
Harley, Matthews, and
Eichman (1978)
Multiple DBPC, crossover chal-
lenge
Hyperactive
F. Levy et al. (1978) DBPC crossover challenge Aged 4-8 years; IQ ≥ 80;
short attention span, overactiv-
ity, distractability, impulsivity
and aggressive behaviour (mother
report)
F. Levy and Hobbes (1978) DBPC crossover challenge Aged 4-8 years; IQ ≥ 80;
short attention span, overactiv-
ity, distractability, impulsivity




DBPC, crossover challenge Improvement on the FD
Rapp (1978) Sublingual challenge H and non-asthmatic
(continued)
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Table A.4
Studies investigating the diet-behaviour connection: Design and selection criteria for challenge
studies (continued)
Author (Year) Design Selection criteria
Rose (1978) DBPC challenge Diagnosis of H with symptoms
for at least 2 years; psychostimu-
lant medication for 4 months im-
mediately preceding study; FD
used (minimum of 4 months im-
mediately preceding study) as
exclusive means of behavioural
influence
Williams et al. (1978) DBPC challenge ADHD and medication
Conners et al. (1980) Dose-time effect study (double-
blind, cross over)
Responded to diet and under
double-blind challenge (except
one who reportedly reacted)
Swanson and Kinsbourne
(1980)
DBPC challenge CRS hyperactivity
Weiss et al. (1980) DBPC, repeated crossover chal-
lenge
Improvement on FD
Adams (1981) DBPC crossover challenge 3 months on FD with associated
behavioural improvement; notice-
able effect of dietary violations
Mattes and Gittelman
(1981)
DBPC crossover challenge On FD
Spring et al. (1981) DBPC challenge FD effective
Ibero et al. (1982) Challenge Clinical symptoms suggestive of
allergy without positive testing
David (1987) DBPC challenge Parents gave definite history of
purely behaviour reaction to tar-
trazine or benzoic acid
Rowe (1988) DBPC crossover challenge Suspected reactors from previous
Phase of study
Underwood et al. (1989) Reversal design H
Wilson and Scott (1989) DBPC challenge On additive free diets to avoid
behavioural effects
Pollock and Warner (1990) DBPC challenge “fidgety and inattentive”
Rowe and Rowe (1994) DBPC crossover challenge Not specified
Dengate and Ruben (2002) DBPC crossover challenge Behavioural problems
Bateman et al. (2004) DBPC crossover challenge Presence/absence of H and/or
atopy
(continued)
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Table A.4
Studies investigating the diet-behaviour connection: Design and selection criteria for challenge
studies (continued)
Author (Year) Design Selection criteria
Ingram and Rapee (2006) Open diet trial (crossover) Preschool age only
Note: DBPC = Double-Blind, Placebo-Controlled; SED = Simplified Elimination Diet;
CPRS = Conners’ Parent Rating Scale; ADHD =Attention-Deficit/Hyperactivity Disorder; EEG =






Studies investigating the diet-behaviour connection: Participants from diet studies
Author (Year) Participants Previously responsive
to diet?
Feingold Diet
Feingold (1975) 195 H-LD children in five separate studies No
Conners et al. (1976) 15 hyperkinetic boys (ages 6–12) Not specified
Cook and Woodhill (1976) 15 children (one 10 month old baby, remain-
der 4.5–13 years)
Unknown






Brenner (1977) 44 children (32 completed); 15 in one con-
trol group and 12 “non-completers” in the
other
Not specified
Breakey (1978) 71 families - chronic agitation and overac-
tivity, with or without chronic depressive
episodes
15 had positive re-




36 school-age boys (ages 6–12) Unknown
Harley, Ray, et al. (1978) 10 preschool boys (ages 3–5) Unknown
Hindle and Priest (1978) 10 hyperkinetic children aged 4–11 to 11–9
(mean 8–2) at entry to trial
Not specified
F. Levy et al. (1978) 22 children (ages 4–8) Not specified
F. Levy and Hobbes (1978) 8 children (ages 4–8) Not specified
Holborow et al. (1981) 344 “normal” children No
Few Foods Diet
Egger et al. (1985) 76 unmedicated children with severe H, of-
ten accompanied by neurological disorders,
allergies and other symptoms on diet; 62
sensitive children completed open trial; 28
completed a double-blind trial
23 in open diet trial
Egger, Carter, et al. (1992) 185 hyperactive children attending a special
clinic to assess and treat overactive children
by dietary means
Not specified
C. M. Carter et al. (1993) 78 ADHD children 43 children already re-
ceiving some dietary
restriction
Boris and Mandel (1994) 26 ADHD children Not specified
(continued)
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Table A.5
Studies investigating the diet-behaviour connection: Participants from diet studies (continued)
Author (Year) Participants Previously responsive
to diet?
Schulte-Ko¨rne et al. (1996)
(in German)
21 children with ADHD Unknown
Uhlig et al. (1997) ADHD children (no. not specified) Not specified
Pelsser and Buitelaar
(2002) (in Dutch)




Swain et al. (1985) 140 children Not specified
Swain (1988) 136 ‘H’ children but described as ‘overex-
citable, irritable child who cried easily
and exhibited unpredictable mood swings
and/or sleep disturbances’
About half had tried
FD; obtained partial
success or initial im-
provement then relapse
Breakey et al. (1991) 516 children (over a 5 year period) some parents reported
diet affected their child




Goyette et al. (1978)a 13 children (ages 3–10); 8 H, 5 borderline Unknown
Goyette et al. (1978)b 16 H children Unknown
Rapp (1978) 24 H children Not specified
Rowe (1988) 55 children (ages 3–15); range of problems
including primary and secondary inatten-
tion disorders, retardation and hyperactiv-
ity, manic depressive, or no diagnosis
Not specified
Kaplan et al. (1989) 24 preschool boys with ADHD and sleep
problems or physical signs and symptoms
Those eating diet simi-
lar to experimental diet
excluded
Rowe and Rowe (1994) 200 children referred for suspected H Parents reported be-
haviour change with
foods
Schmidt et al. (1997) Placed 49 children with severe H and disrup-
tive behaviour on diet; 36 of these received
methylphenidate
No
Bateman et al. (2004) 277 children (ages 3.2–4.1); divided into
four groups based on presence/absence of
hyperactivity and atopy
Not specified
Note: H-LD = Hyperactive-Learning Disabled; H = Hyperactive; ADHD = Attention-Deficit/





Studies investigating the diet-behaviour connection: Participants from challenge studies
Author (Year) Participants Previously responsive
to diet?
Food / Food & food additive challenges
Brenner (1977) 18 children Responded to elimina-
tion diet in previous
Phase
Fitzsimon et al. (1978) 12 children aged 6-13 years; 11 boys, 1 girl Responded to FD
Hindle and Priest (1978) 10 hyperkinetic children aged 4–11 to 11–9
(mean 8–2) at entry to trial
Completed diet trial in
Phase 1
Egger et al. (1985) 76 overactive children 10 modified FD (5 ben-
efited), 13 “some other
diet” (11 benefited)
Swain et al. (1985) 86 children Yes, in previous Phase
Loblay and Swain (1985) 17/14 hyperactive children Yes
Swain (1988) Salicylates, amines, additives Yes
Egger, Carter, et al. (1992) 116 responders from Phase 1 Yes (Phase 1 of study)
C. M. Carter et al. (1993) 19 ADHD children Yes (previous Phase of
study)
Boris and Mandel (1994) 16 children with ADHD Yes (in previous study)
Uhlig et al. (1997) 15 children with ADHD, CPRS >15 and
who responded to a few food diet
Yes (in open trial)
Food addative challenges
Goyette et al. (1978)a 13 children (ages 3-10); 8 hyperkinetic, 5
borderline
Yes (on dye free diet)
Goyette et al. (1978)b 16 H children Yes (on dye free diet)
Harley, Matthews, and
Eichman (1978)
Nine H boys Not strictly diet
responders
F. Levy et al. (1978) 22 children (ages 4–8) Not specified
F. Levy and Hobbes (1978) 8 children (ages 4–8) Not specified
Mattes and Gittelman-
Klein (1978)
10 year old boy Yes (on FD)
Rapp (1978) 24 H children Not specified
Rose (1978) Two H 8 year old females Yes (on FD, minimum
11 months)
Williams et al. (1978) 26 school children with ADHD and taking
stimulant drugs
No
Conners et al. (1980) 9 H boys (ages 5–10) 8 improved on diet




40; 20 considered H, 20 “probably not H” Not specified
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Table A.6
Studies investigating the diet-behaviour connection: Participants from challenge studies (contin-
ued)
Author (Year) Participants Previously responsive
to diet?
Weiss et al. (1980) 22 children (ages 2.5–7) with behaviour
problems
Yes (on restricted diet)




11 H children (ages 4–12) Yes (on FD)
Spring et al. (1981) 6 H boys Mothers claimed FD
was effective.
Ibero et al. (1982) 25 children aged 18-153 months with clini-
cal symptoms suggestive of allergy to food
antigens but no positive tests
Unknown
David (1987) 24 children (ages 1.6–12.4), 6 with ADHD Yes (parents eliminated
these additives)
Rowe (1988) 8 children Yes (parent report)
Underwood et al. (1989) Two H boys Yes (salicylate free diet
for over a year)
Wilson and Scott (1989) 4 (15 others tested but did not participate) Yes (parents eliminated
additives)
Pollock and Warner (1990) 39 children (ages 2–15); 19 completed trial
(fidgety and inattentive, 2 with ADHD)
Unknown
Rowe and Rowe (1994) 54 children (ages 2–14); 34 H and 20 with-
out behavioural concerns
23 suspected reac-
tors; 11 uncertain, 20
controls
Dengate and Ruben (2002) 27 children (ages 4–12); 20 male Yes (SED in previous
study)
Bateman et al. (2004) 277 children (ages 3.2–4.1); divided into
four groups based on presence/absence of
hyperactivity and atopy
No
Ingram and Rapee (2006) 28 preschool children (13 boys) (hyperactiv-
ity or reaction to chocolate excluded) (26
completed both phases)
Not specified
Note: ADHD = Attention-Deficit/Hyperactivity Disorder; CPRS = Conners’ Parent Rating Scale;






Studies investigating the diet-behaviour connection: Diet protocol
Author (Year) Dietary exclusions Length of diet
Feingold diet
Feingold (1975) Diet eliminating all AFCs &
flavours and all foods containing
a natural salicylate radical (FD)
Not specified
Conners et al. (1976) FD/control diet 4 weeks for each of control and
FD diets
Cook and Woodhill (1976) Australian modification of the
FD (included more up to date
information on salicylates)
Unknown
Salzman (1976) Feingold diet 4 weeks
Brenner (1977) FD Not specified
Breakey (1978) Australian version of FD; quan-
tity and certain types of addi-
tional foods controlled in individ-
ual cases
Average 6 months, range of 2–16
months
Harley, Ray, et al. (1978) Diets containing or lacking “ordi-





Diets containing or lacking “ordi-
nary levels of dyes and salicylate
containing foods”
Unknown
Hindle and Priest (1978) New Zealand adaptation of diet
low in artificial colours, flavours
and salicylates
Not specified but more than two
weeks
F. Levy et al. (1978) Australian modification of the
FD (included more up to date
information on salicylates)
Four weeks
F. Levy and Hobbes (1978) Australian modification of the
FD (included more up to date
information on salicylates)
Four weeks
Holborow et al. (1981) FD 2 weeks
Few Foods Diet
Egger et al. (1985) Few foods diet 4 weeks
Egger, Carter, et al. (1992) Few foods diet 4 weeks
C. M. Carter et al. (1993) Few foods to suit preferences and
avoid known problematic foods
and foods disliked or craved
3–4 weeks
Boris and Mandel (1994) Few foods diet 2 weeks
(continued)
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Table A.7
Studies investigating the diet-behaviour connection: Diet protocol (continued)
Author (Year) Dietary exclusions Length of diet
Schulte-Ko¨rne et al. (1996)
(in German)
Few foods 3 weeks





Few foods 2 weeks
Simplified Elimination Diet
Swain et al. (1985) SED Not specified
Swain (1988) SED (wheat and milk also re-
stricted if gastrointestinal symp-
toms present)
Individually defined
Breakey et al. (1991) Low-additive, low-salicylate diet Not specified
Dengate and Ruben (2002) SED 2 or 3 weeks (until improvement)
Other
Goyette et al. (1978)a AFC free diet “Several weeks”
Goyette et al. (1978)b AFC free diet “Several weeks”
Rapp (1978) Milk, wheat, egg, cocoa, corn,
sugar and AFCs excluded
7 days
Rowe (1988) Additive free diet, not necessarily
salicylate free
6 weeks
Kaplan et al. (1989) Excluded additive and foods fam-
ilies thought might affect child
3 weeks baseline, 4 active, 3
placebo
Rowe and Rowe (1994) AFC free diet 6 weeks
Schmidt et al. (1997) Diet free of potentially provoking
additives and foods
9 days
Bateman et al. (2004) Excluded AFCs and benzoate
preservatives
1 week





Studies investigating the diet-behaviour connection: Challenge protocol
Author (Year) Challenge substance Length of preceding diet
Food / food additive challenges
Brenner (1977) Foods eliminated in previous
phase
Not specified
Fitzsimon et al. (1978) 40mg acetylsalicylic acid 3-12 months on FD (average 12
months).
Hindle and Priest (1978) Foods Not specified
Egger et al. (1985) 150mg/day tartrazine or benzoic
acid
At least 2 weeks between active
and placebo; challenges followed 4
week diet trial plus reintroduction
phase.
Swain et al. (1985) Salicylate, preservatives, azo-
dyes, antioxidants, brewer’s yeast,
amines, MSG
Not specified but SED effective
Loblay and Swain (1985) 30mg tartrazine, 30mg erythro-
sine, “green” (24 mg tartrazine,
6mg brilliant blue), “cordial”
(28mg “green”, 80mg sodium ben-
zoate, 23mg sodium metabisul-
phite); other compounds not spec-
ified.
Not specified, but SED effective
Swain (1988) Salicylate, preservatives, azo-
dyes, antioxidants, brewer’s yeast,
amines, MSG
Not specified
Egger, Carter, et al. (1992) Sequential reintroduction of
foods
Not specified
C. M. Carter et al. (1993) Provoking items (identified in
open trial) that could be ade-
quately disguised
N/A
Boris and Mandel (1994) 100mg of dyes or foods they were
reportedly sensitive to
N/A




Goyette et al. (1978)a 2x13mg dyes N/A




F. Levy et al. (1978) 5mg/day tartrazine/placebo in
cookie
4 weeks on Australian version of
FD
F. Levy and Hobbes (1978) 5mg/day tartrazine/placebo in
cookie
4 weeks on Australian version of
FD
(continued)
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Table A.8
Studies investigating the diet-behaviour connection: Challenge protocol (continued)
Author (Year) Challenge substance Length of preceding diet
Mattes and Gittelman-
Klein (1978)
Up to 6 active/placebo doses of
AFC; dose one-fifth estimated
daily intake in US. Crossover =
3 cookies per day 2 consecutive
days
Unknown
Rapp (1978) 3 drops of AFCs and foods N/A
Rose (1978) Placebo and two active cookies
containing 1.2 mg tartrazine be-
tween 7 and 7:30am
Minimum 11 months
Williams et al. (1978) Colour/flavour free diet (authors
note at least 7 cheated); 26mg
dyes in presence/absence of med-
ication
Unknown
Conners et al. (1980) Two active cookies, each contain-




Nine AFCs (100 &
150mg)/placebo
3 days
Weiss et al. (1980) Mixture of 7AFCs/placebo
(35.3mg)
Minimum of 3 months preceding
the study
Adams (1981) 26.3mg dyes per serving (Yellow
no.5 and no.7, red no.3 and 40)




Up to 6 doses of AFCs
(13mg)/placebo
Unknown
Spring et al. (1981) 13mg of AFC Red 40, Yellow 5,
Yellow 6, Red 3, Blue 1, Blue 2,
Orange B, Green 3.
7-32 months (average 22 months).
Ibero et al. (1982) Tartrazine, sunset yellow, new
coccine, erthrosine, sodium ben-
zoate, 4-methyl hydroxybenzoate
and acetylsalicylic acid chal-
lenged
48 hours
David (1987) Tartrazine/benzoic acid (50 and
250mg)/placebo on separate days
1 day
Rowe (1988) 50mg dye (tartrazine or carmoi-
sine)/placebo; maintained addi-
tive free diet
Had been on additive free diet for
6 weeks
Underwood et al. (1989) Child 1 received two cookies and






Studies investigating the diet-behaviour connection: Challenge protocol (continued)
Author (Year) Challenge substance Length of preceding diet
Wilson and Scott (1989) Additive free diet; challenge:
17mg of dyes (tartrazine/sunset
yellow) or Preservatives (sul-
phites/benzoic acid)/placebo
Unknown
Pollock and Warner (1990) Capsule containing four AFCs
(125mg)/placebo
Unknown
Rowe and Rowe (1994) Different doses of tartrazine (1-
50mg)/placebo
AFC free diet for 1.5-3 months
prior to trial
Dengate and Ruben (2002) Calcium propionate (maximum
permitted level)/placebo
N/A
Bateman et al. (2004) AFCs plus sodium ben-
zoate/placebo
N/A
Ingram and Rapee (2006) 3 x Freddo Frogs or 45gms sul-
tanas
N/A
Note: MSG = Monosodium Glutamate; AFC = Artificial Food Colour; FD = Feingold.
a Study 1.
b Study 2.
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A.5 Evaluation
Table A.9
Studies investigating the diet-behaviour connection: Evaluation of diet studies
Author (Year) Evaluation When evaluated
Feingold diet
Feingold (1975) Not specified Not specified
Conners et al. (1976) P interview, examination of school re-
ports & judgment made using CGIS
(blind)
After diet
Cook and Woodhill (1976) P ratings
Salzman (1976) Mothers assessed child’s behaviour in
49 categories reflecting impulsiveness,
excitability, overactivity, distractability
After 4 weeks of diet
Brenner (1977) “Response interpreted by T, P and pae-
diatrician”: “unequivocally excellent”,
“probably improved”, “no change”
Not specified
Breakey (1978) P report CRS; questionnaires, group dis-





P and T behaviour ratings, neuropsycho-
logical data, classroom and laboratory
ratings
Pre- and post- diet
Harley, Ray, et al. (1978) P ratings Pre- and post- diet
Hindle and Priest (1978) P and T report (5 point rating scale
range from “Worse” to “Excellent”);
clinical impressions of researchers
Not stated
F. Levy et al. (1978) P, T and clinician ratings and objective
tests (motility, attention, memory and
perceptual motor performance)
4 weeks
F. Levy and Hobbes (1978) P, T and clinician ratings and objective
tests (motility, attention, memory and
perceptual motor performance)
4 weeks
Holborow et al. (1981) T report 2 weeks
Few Foods Diet
Egger et al. (1985) Conclusion by parents that the difficul-
ties of the diet had been worthwhile, con-
firmed by paediatric neurologist (lead
author)
After diet
Egger, Carter, et al. (1992) Reduction in grade of severity (mild,






Studies investigating the diet-behaviour connection: Evaluation of diet studies (continued)
Author (Year) Evaluation When evaluated




Boris and Mandel (1994) CPRS-48 2 weeks
Schulte-Ko¨rne et al. (1996)
(in German)
Three subjective (two questionnaires
and an interview) and three objective
(two attention test and actometer) mea-
sures
After diet
Uhlig et al. (1997) CPRS 3 weeks
Pelsser and Buitelaar
(2002) (in Dutch)




Swain et al. (1985) Not specified Not specified
Swain (1988) Parental subjective ratings of chosen
problematic symptoms
After diet
Breakey et al. (1991) P report
Breakey (1997) Not specified Not specified
Dengate and Ruben (2002) P ratings on RBRI: change in RBRI of
25 percentile points or more
2 - 3 week mark
Other
Goyette et al. (1978)a P ratings After diet
Goyette et al. (1978)b P and T ratings and objective visual
motor test
After diet
Rapp (1978) Nurse and housewife observed; 1 minute
WISC coding test and 3 minute ASCMA
test
After diet
Rowe (1988) Assessed by author, aided by P & T
reports, OT review (attention span, ac-
tivity level, distractability, frustration
tolerance, and social and manipulative
skills) and P & T questionnaires
After diet - 6 weeks
Kaplan et al. (1989) ASQ (teacher and parent) & up to 4 be-
haviours chosen by parents (daily), sleep
measures, physical symptoms (3 x daily),
blood tests, psychometric testing (Tests:
Motor Accuracy, Matching Familiar Fig-
ures, Memory for Colours, Visual Atten-
tion Span, Detroit Test of Learning Ap-
titude, Animal House (WPSSI), paired
associate learning)
Psychometric = last 3
days of phases; behaviour,
sleep & physical symptoms
= last 14 days of phases
Rowe and Rowe (1994) RBRI After 6 weeks
(continued)
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Table A.9
Studies investigating the diet-behaviour connection: Evaluation of diet studies (continued)
Author (Year) Evaluation When evaluated
Schmidt et al. (1997) (1) Performance tests: (a) PAT, (b)
CPT, (2) Behaviour ratings: Behaviour
in (a) classroom by teachers using
APTQ, (b) ward based on ≥ 2 hours,
including a standardised play situation,
(c) testing session (PAT and CPT), and
(3) actometer readings
Day 3 and Day 8
Bateman et al. (2004) P ratings on WWP, objective testing by
research psychologists
1 week
Note: CGIS = Clinical Global Impressions Scale; T = Teacher; P = Parent; CRS = Conners’ Rating
Scale; CPRS = Conners’ Parent Rating Scale (-48 short version); ASQ = Conners’ Abbreviated
Symptom Questionnaire; ARS = ADHD Rating Scale; WISC = Wechsler Intelligence Scale for Children;
ASCMA = Ayres Southern California Motor Accuracy test; WPPSI = Wechsler Preschool and Primary
Scale of Intelligence; RBRI = Rowe Behaviour Rating Inventory; PAT = Paired Association
Learning task; CPT = Continuous Performance task; APTQ = Conners’ Abbreviated Parent





Studies investigating the diet-behaviour connection: Evaluation of challenge studies
Author (Year) Evaluation When evaluated
Food / food additive challenges
Brenner (1977) Not specified; specific ingested agents
could be identified
Not specified
Fitzsimon et al. (1978) APTQ; series of neurological, pencil and
paper (handwriting and drawing), and
general ability tests, number of leg move-
ments during gerneral ability tests.
Tests = 2.5 hours after in-
gestion; APTQ for 4 days
following challenges.
Hindle and Priest (1978) P and T report (5 point rating scale
range from “Worse” to “Excellent”) and
clinical impressions of researchers
Unclear
Egger et al. (1985) P ASQ; P and researcher overall assess-
ment of behaviour (independently); P
preference based on difference of any
symptom; psychological assessment
Daily ASQ; other mea-
sures at end of each arm
of trial
Swain et al. (1985) Not specified Not specified
Loblay and Swain (1985) Not specified beyond “symptoms pre-
sented with”
Not specified
Swain (1988) Parent report Daily with challenges
Egger, Carter, et al. (1992) Reproduction of hyperkinetic behaviour
or other symptoms that had disappeared
during Phase 1 on at least three separate
reintroductions
Not specified
C. M. Carter et al. (1993) CPRS & global rating of severity of be-
haviour problems (parent); psychologist
observation of fidgetiness, restlessness,
inattentiveness (summed to give hyper-
active scale); paired associate learning
test; matching familiar figures test
At 1 and 3 weeks
Boris and Mandel (1994) CPRS-48 Hyperactivity Index Daily




Goyette et al. (1978)a P ratings 3 hours after dinner
Goyette et al. (1978)b P and T ratings and objective visual-
motor attention task
Task = 1 hour later, P and
T end of the day
Harley, Matthews, and
Eichman (1978)
P and T ratings, classroom observations,
neuropsychological tests
Bi-weekly for P and T and
observations
(continued)
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Table A.10
Studies investigating the diet-behaviour connection: Evaluation of challenge studies (continued)
Author (Year) Evaluation When evaluated
F. Levy et al. (1978) P and T ratings, objective attention
tests, perceptual-motor tests, WISC sub-
tests
After 2 week chal-
lenge/placebo period and
4 week washout period;
objective testing day after
challenge
F. Levy and Hobbes (1978) P and T ratings, objective attention
tests, perceptual-motor tests, WISC sub-
tests
After 2 week chal-
lenge/placebo period and
4 week washout period;




P and T report Daily
Rapp (1978) Nurse and housewife observed; one
minute WISC coding test and three
minute ASCMA test pre and post
10 minutes after sublin-
gual/ingestion
Rose (1978) On task behaviour, out of seat behaviour
and physical aggression
Rated at 10:30 or 11am for
half an hour
Williams et al. (1978) APTQ (P, T) After challenge
Conners et al. (1980) Learning task and activity measures Baseline, 45, 90, 135,




Paired-associate learning test, CRS 4 times a day: 9:30, 10:30,
11:30 and 1:30
Weiss et al. (1980) P rating scale, sleep data, APTQ, 15
minute observation period
Daily parent rating, sleep
data and APTQ; twice
daily obesrvations, one 3.5
hours after consumption
and one at a later time
Adams (1981) 14 objective measures: activity level,
auditory, visual and on-task attention,
fine- and gross- motor skills; P rating
3–4 hours after ingestion
Mattes and Gittelman
(1981)
P and T and psychiatric global rating;
P and T ASQ; psychological tests
Psychological tests and
global P, T, and psychi-
atric rating 1.5 hours af-
ter ingestion; ASQ 3 and
5 days after initiation of
each type of cookie.
Spring et al. (1981) P and T ratings on adapted ASQ and








Studies investigating the diet-behaviour connection: Evaluation of challenge studies (continued)
Author (Year) Evaluation When evaluated
David (1987) P and nursing staff observation. No
specific scoring system
Not specified
Rowe (1988) Behaviour checklists comprised of 8
symptoms previously reported by par-
ents to respond to diet: selected “good
day/bad day” on each
Daily
Underwood et al. (1989) Observation of off-task, out of seat,
and physically aggressive behaviour at
school
Daily for 30 minutes on
school days
Wilson and Scott (1989) P ratings Unknown
Pollock and Warner (1990) P ratings ATPQ
Rowe and Rowe (1994) P ratings on RBRI Daily
Dengate and Ruben (2002) Significant change in behaviour on
RBRI (P): 25% or more of the weighted
RBRI scales comparing challenge to
placebo
On fourth day; covered
3 day period, including
nights
Bateman et al. (2004) P ratings on WWP, objective testing by
research psychologists
Daily for behaviour rat-
ings, pre- post- for clinical
testing
Ingram and Rapee (2006) WWP 6 objective behaviour measures
scored by blind raters from a 7 minute
video of children listening to a story
30 minutes after ingestion
Note: P = Parent; T = Teacher; CPRS = Conners’ Parent Rating Scale (-48 short version);
EEG = Electoencephalogram; WISC = Wechsler Intelligence Scale for Children; ASCMA = Ayres
Southern California Motor Accuracy test; APTQ = Conners’ Abbreviated Parent Teacher
Questionnaire; CRS = Conners’ Rating Scale; ASQ = Conners’ Abbreviated Symptom Questionnaire;
RBRI = Rowe Behaviour Rating Inventory; WWP = Weiss-Werry-Peters Activity Scale.
a Study 1.
b Study 2.
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Appendix B
Consent forms for the Behaviour Parent Training Program evaluation
B.1 Consent forms
HREC Form No 2b
RMIT HUMAN RESEARCH ETHICS COMMITTEE
Prescribed Consent Form For Persons Participating In Research Projects Involving 
Interviews, Questionnaires or Disclosure of Personal Information
SCHOOL OF Health Sciences
DIVISION OF Psychology and Disability Studies
Name of participant:
Project Title: Pilot study of a parent training program for children’s behaviour 
problems 
Name(s) of investigators:    (1) Mickaela Schelleman Phone: 0410 788 844
(2) Dr. Amanda Richdale Phone: (03)9925 7366
1. I have received a statement explaining the interview/questionnaire involved in this project.
2. I consent to participate in the above project, the particulars of which - including details of the 
interviews or questionnaires - have been explained to me.
3. I authorise the investigator or his or her assistant to interview me or administer a questionnaire.
4. I acknowledge that:
(a) Having read Plain Language Statement, I agree to the general purpose, methods and 
demands of the study.
(b) I have been informed that I am free to withdraw from the project at any time and to 
withdraw any unprocessed data previously supplied.
(c) The project is for the purpose of research and/or teaching. It may not be of direct benefit to 
me.
(d) The privacy of the personal information I provide will be safeguarded and only disclosed 
where I have consented to the disclosure or as required by law.  
(e) The security of the research data is assured during and after completion of the study.  The 
data collected during the study may be published, and a report of the project outcomes will 







Where participant is under 18 years of age:
I consent to the participation of ____________________________________ in the above project.
Signature: (1)                                             (2) Date:
(Signatures of parents or guardians)
Name: Date:
(Witness to signature)
Participants should be given a photocopy of this consent form after it has been signed.
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics 
Committee, University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745.  
Details of the complaints procedure are available from the above address
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B.2 Plain Language Statement
You are invited to participate in a research project being conducted by RMIT 
University. This information sheet describes the project in straightforward language, 
or ‘plain English’. Please read this sheet carefully and be confident that you 
understand its contents before deciding whether to participate. If you have any 
questions about the project, please ask one of the investigators.
Who is involved in this research project? Why is it being conducted?
This project is being conducted by Mickaela Schelleman as part of her PhD 
(Psychology) at RMIT University. It is being supervised by Dr Amanda Richdale from 
the School of Health Sciences, RMIT University and Dr Kathy Rowe, Consultant 
Paediatrician from the Royal Children’s Hospital, Melbourne. This Project has been 
approved by the RMIT Human Research Ethics Committee. 
Why have you been approached?
You have been approached with this invitation because you have identified yourself 
has having a child with behaviour difficulties and have been referred to a 
psychologist at the RCH for these difficulties.  
What is the project about? What are the questions being addressed?
The aim of this study is to evaluate the usefulness of a parent training program 
designed to teach parents how to deal with behaviour difficulties in their child. 
If I agree to participate, what will I be required to do?
This study requires the involvement of parent/s of a child with behaviour problems 
and their child. The behaviour program will involve parents participating in four two-
hour group sessions at the RMIT Psychology Clinic in Bundoora followed by two half-
hour individual telephone consultations. 
Group sessions
Parent will be taught strategies for increasing behaviours positive behaviours in their 
child and decreasing difficult behaviours in their child. Strategies presented include 
paying attention to your child, how to reward your child’s behaviour with praise and 
reward charts, giving effective instructions, how to decrease undesirable behaviour 
and dealing with future behaviour problems. Information will be delivered by the 
researcher and each parent will be provided with written notes for future reference. 
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT
PROJECT INFORMATION STATEMENT
Project Title: Pilot study of a parent training program for 
children’s behaviour problems
Investigators:
o Mickaela Schelleman (Psychology PhD student) 
o Dr Amanda Richdale (Project Supervisor: Senior Lecturer, 
Psychology, RMIT University, amanda.richdale@rmit.edu.au, 
9925-7366)
B.2. Plain Language Statement XXXI
Parents will participate in group discussion and role-plays and complete written 
exercises both in the session, and for homework, to practice new skills. 
Individual telephone consultation
Parents will be given two individual telephone consultations to discuss their progress, 
help to put into place the strategies learnt in the group sessions, and work on any 
specific problems that they want to address. The content of these sessions will be 
decided upon by parents, in consultation with the researcher. 
Parent will initially complete a questionnaire measures to decide if their child is 
eligible to participate. Some parents may have already completed this measure as 
part of their assessment at the RCH, so, if this is still current, it may not be 
necessary. If the child is eligible they will proceed to the next step whereby they will 
be given a brief intelligence test (lasting about 30 minutes). This will not be 
necessary if the child has had an intelligence test completed within two years and the 
results are provided in writing. If the child satisfies both of the criteria from these two 
measures they will be accepted into the study. 
Parents will be asked to completed questionnaire measures before the first group 
session and approximately one week after the last telephone consultation. There will 
be seven questionnaires to complete at the start of the research and six at the end of 
the research. The questionnaires will take approximately 60 minutes to complete. 
Please note that you will be able to participate in the group regardless of whether or 
not your child qualifies for the study. 
What are the risks associated with participation?
There are no foreseeable risks associated with participation outside your normal day-
to-day activities. It is anticipated that you will see changes in your child’s behaviour, 
and it is not uncommon for children to experience a slight increase in problem 
behaviour when behavioural strategies are introduced. This is usually short-lived and 
indicated that the strategies being used are in fact working. If you have any concerns 
at all about your child throughout the research you will be able to discuss these with 
the researcher, including in between sessions if necessary. 
If you are unduly concerned about your responses to any of the questionnaire items 
or if you find participation in the project distressing, you should contact Mickaela 
Schelleman or Amanda Richdale as soon as convenient. They will discuss your 
concerns with you confidentially and suggest appropriate follow-up, if necessary.
What are the benefits associated with participation?
Parents, and therefore their child, will benefit from behaviour management training 
from trained and experienced clinicians, and this service will be provided free to you 
of charge with no waiting list.
What will happen to the information I provide?
All data collected will remain confidential to the researchers and independent 
observer. The data will be stored in a secure place for the time period prescribed by 
university regulations. The write-up will not identify yourself, your child, or your family 
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in any way. At the completion of the study all participants will be able to obtain a copy 
of the results if requested. The results may also appear in publications. 
Any information that you provide can be disclosed only if (1) it is to protect you or 
others from harm, (2) a court order is produced, or (3) you provide the researchers 
with written permission”. This should be written verbatim.
What are my rights as a participant?
The program is free and participation is entirely voluntary, and if you agree to 
participate you may chose to withdraw your consent at any time. This may include 
withdrawing your or your child’s participation entirely or choosing not to complete 
items on the questionnaires. If you chose to withdraw your participation, where 
possible, you may withdraw any unprocessed information you have already supplied. 
A brief report about your child (based on the questionnaire data collected) can be 
provided upon request and you are free to ask any questions about your participation 
at any time. 
What other issues should I be aware of before deciding whether to participate?
You will still receive treatment if you choose not to participate in this study and your 
choice to participate in the study will not influence your position within the CCCH or 
the RCH or compromise your ability to access any services within CCCH or the RCH 
in the future. You can also withdraw from the study without any of these things being 
affected.
Who should I contact if I have any questions?
If you have any queries regarding the research please feel free to contact Mickaela 
Schelleman (0410 788 844) or Amanda Richdale (03-9925 7366). 
Yours sincerely, 
Mickaela Schelleman Dr. Amanda Richdale
(B.A. (Social Sciences), (Senior Supervisor)
Grad. Dip. Psych.)
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics 
Committee, University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745.
Details of the complaints procedure are available from the above address.
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Content of the Behaviour Parent Training Program
C.1 Overheads
OH 1.1
MODULE 1: WHY DO CHILDREN MISBEHAVE?
Program Rules:
1.Start and finish sessions on time
2.Attend and participate in all sessions
3.Support and respect other group members and their
opinions
Responsibilities of facilitator 
1.Prepare for sessions
2.Provide parents with necessary materials
3.Answer any questions and address any concerns whilst
ensuring that the   sessions content is delivered. This
may mean that some questions and concerns may need
to be addressed at a later stage
4.Provide everyone with the opportunity to contribute to
the sessions
5.Respect everyones opinions and experiences
Responsibilities of parents
1.Attend sessions (or revise missed material prior to next
session)
2.Complete session exercises and activities
3.Complete homework
4.Contribute to sessions
5.Respect everyones opinions and experiences
6.Ask questions if you are unsure of anything
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OH 1.2
What are we going to learn about in the program?
• Reasons for difficult behaviour
• The influence of the family
• The effects of triggers and consequences on
behaviour
• The purposes of difficult behaviour
• Instruction giving
• Rewarding appropriate behaviour  attention, rewards,
behaviour charts, money and point systems
• Punishing inappropriate behaviour  ignoring,
removing privileges, response cost, time-out
• Rules
• Managing behaviour problems outside the home
• Managing behaviour problems in the future
What are we going to do today?
• Reasons for difficult behaviour
• The influence of the family
• Aims of the program
• Understanding the effects of triggers and
consequences on behaviour




Reasons for difficult behaviour
• Long-term physical make-up 
• Past learning 
• Current physical state 
• Current environment 
 Some control over some of these things and no control
over others 
 We can control the current environment to influence
current and future behaviours
The influence of the family
• Importance of consistency
• Importance of parents
The aim of the program
To build on your existing skills and knowledge to bring
about improvements within your family
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OH 1.4
Understanding the effects of triggers and
consequences on behaviour
What are triggers?
 Something that happens before a behaviour  bring
on the behaviour
What are consequences?
 Events that result from a behaviour
Why are consequences important?
 Consequences of behaviour affect the future
occurrence of behaviour
How do consequences influence behaviour?
1. Positive consequences increase the likelihood of the
behaviour occurring again in the future
2. Negative consequences decrease the likelihood of the
behaviour occurring again in the future
3. No consequence = negative consequence
Turn to Exercise 1.1 on page 2 of your workbook
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OH 1.5
How do you provide a positive consequence?
1. Provide something pleasant
2. Remove something unpleasant
How do you provide a negative consequence?
1. Provide something unpleasant
2. Remove something pleasant
What should I think about when choosing
consequences?
1. Identify childs likes and dislikes  may be difficult
2. Expect these to change
3. Dont make assumptions  consequence is defined
by effect is has on behaviour
Turn to Exercises 1.2 and 1.3  on page 3 of your workbook
Complete at least 3 positive and 3 negative consequences
for your child
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OH 1.6
Summary of the effects of consequences on
behaviour
For the behaviour to occur MORE OFTEN in the future:
The behaviour occurs & something pleasant is provided
The behaviour occurs & something unpleasant is removed
For the behaviour to occur LESS OFTEN in the future:
The behaviour occurs & something unpleasant is provided
The behaviour occurs & something pleasant is removed
The behaviour occurs & there is no consequence

  Expect an initial increase in inappropriate behaviour when you
initially change current consequences  this is a good sign that
what you are doing is working!
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OH 1.7
What is the purpose of difficult behaviour?
 Why do people engage in particular behaviours?
We can answer this by looking at the behaviours triggers and
consequences
Example 1
When Jacks dad gets home from work, Jack shows him his
homework that he has completed. Jacks dad looks through the
homework and gives Jack lots of praise for completing it, and
sometimes a special treat as well. 
• Behaviour:   Troy shows his dad his homework
• Trigger:   Troys dad getting home
• Consequence:  Troys dad praises Troy and sometimes
gives him a treat 
⇒ Purpose: The purpose of Troys behaviour of showing his dad
his homework is to get the praise and a treat from his dad
Example 2
Sarah yells and swears at her mother every time she cant do
something she wants to do. Her mother usually ignores Sarahs
yelling and swearing to begin with, however, she eventually gives
in and lets Sarah do what she wants to do because this usually
stops Sarah from yelling and swearing. 
• Behaviour:   Sarah yells and swears
• Trigger:  Sarah is not allowed to do something she wants to
do
• Consequence:   Sarah is able to do what she wants 
⇒ Purpose: The purpose of Sarah yelling and swearing is to get
what she wants 
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OH 1.8
Identifying the purpose of difficult behaviour
Research suggests that there are a number of reasons that
individuals engage in difficult behaviours:
1. To gain attention from someone else  
Turn to Exercise 1.4 on page 4 of your workbook
2. To engage in a preferred activity, such as playing a game  
Turn to Exercise 1.5 on page 4 of your workbook
3. To escape from having to do something (e.g. homework)  
Turn to Exercise 1.6 on page 4 of your workbook
4. To stop someone else paying attention to them
5. To obtain physical pleasure
6. To escape physical pain
Selecting a specific strategy for difficult behaviours
 The purpose of the behaviour will inform your response
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OH 1.9
When the purpose is to gain attention
The purpose of gaining attention will be acceptable on some occasions
but not on others. The steps in selecting a strategy for difficult
behaviours that have the purpose of gaining attention are as follows:
1. Decide on which occasions it is acceptable for your children to seek
your attention
2. For those occasions that it is acceptable:
(a)  Select a behaviour that has the same purpose as the difficult
behaviour but that is acceptable to you (e.g. use appropriate
words)
(b)  When the trigger for the difficult behaviour occurs, provide a
trigger for the alternative behaviour (e.g. If you want my attention
say mum, come here please)
(c)  When the alternative behaviour occurs, provide attention (which is
a positive consequence)
(d)  If the difficult behaviour occurs, do not provide attention, and
perhaps provide a negative consequence
3. For those occasions that it is not acceptable:
(a)  When the trigger for the difficult behaviour occurs, tell the child
that it is not an acceptable time for him to get attention from you
(b)  If the difficult behaviour occurs, do not provide attention, perhaps
provide a negative consequence
(c)  When the time for no attention is over, provide a positive
consequence ONLY if the child was well behaved during that time
(e.g. pay attention to him)
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OH 1.10
When the purpose is to engage in a preferred activity
1. Activities that he should always be allowed access to 
2. Activities that are appropriate at some times, but not at others 
3. Activities that you decide are never appropriate 

1. For those activities that are always appropriate:
(a)  Select a behaviour that has the same purpose as the difficult
behaviour but that is acceptable to you 
(b)  When the trigger for the difficult behaviour occurs, provide a
trigger for the alternative behaviour 
(c)  When the alternate behaviour occurs, allow access to the activity
(a positive consequence)
(d)  If the difficult behaviour occurs, do not provide access to the
activity, and perhaps provide a negative consequence
2. For those activities that are sometimes appropriate:
(a)  Select an alternative behaviour that has the same purpose as the
difficult behaviour but is acceptable to you
(b)  When the trigger for the difficult behaviour occurs at a time when
the activity is appropriate, provide a trigger for the alternate
behaviour, and then allow access to the activity when the alternate
behaviour occurs
(c)  When the trigger for the difficult behaviour occurs at a time when
the activity is not appropriate, tell you child that the activity is not
available then. If the difficult behaviour occurs, do not allow access
to the activity, and perhaps provide a negative consequence
3. For those behaviours that are never appropriate:
(a)  When the trigger for the difficult behaviour occurs, tell the child
that the desired activity is never permitted
(b)  If the difficult behaviour occurs, do not allow access to the activity,
perhaps provide a negative consequence
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When the purpose is to escape a task
1. The child does not want to do the task
2. The child cannot do the task. 

1. If it is acceptable for your child to escape the task:
(a)  Select a behaviour that has the same purpose as the difficult
behaviour but is acceptable to you
(b)  When the trigger for the difficult behaviour occurs, provide a
trigger for asking appropriately to leave the task
(c)  Permit him to leave the task when he asks appropriately
(d)  Do not permit him to leave the task if he displays the difficult
behaviour
2. If it is not acceptable for him to escape the task:
(a)  Consider whether he has the skill to perform the task. If not, either
make the task easier for him, or teach him the skill necessary to
perform the task
(b)  If he has the skill to perform that task but does not want to, make
sure he does not escape the task because of difficult behaviour.
Make sure he gets lots of positive consequences for completing
the task. 
Turn to Exercise 1.7 on page 5 of your workbook
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SUMMARY
• Reasons for difficult behaviour
• The influence of the family
• Aims of the program
• The effects of triggers and consequences on behaviour
• The purposes of difficult behaviour and ways of dealing
with difficult behaviour based on its purpose
Homework
1. Fill out behaviour recording charts (pages 7-9 of
workbook) for the 3 behaviours you have already been
recording
2. Fill out triggers and consequences chart for at least 3
behaviours across 3 different times (page 5 of workbook)
3. Complete the list of positive and negative consequences
for your child (page 3 of workbook)
4. Select one of the behaviours you identified above that
your child carries out to gain attention, engage in an
activity or escape a task and fill out the Plan for
replacing difficult behaviour with useful behaviour (page
6 of workbook)
5. Finish any incomplete exercises from this session 
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MODULE 2: ENCOURAGING GOOD BEHAVIOUR
What are we going to do today?
• Review of material covered last session
• Review of homework
• Ignoring
• Paying attention to your child (checklist for parent role plays)
- Attending to your child when they are engaged in everyday
activities
- Paying attention to compliance
• Giving effective instructions
• Homework
Review of Module 1
• Reasons for difficult behaviour
• The influence of the family
• Triggers and consequences
• The purposes of difficult behaviour
Review of homework
1. Behaviour recording charts for the 3 behaviours you
selected 
2. Triggers and consequences chart for at least 3 behaviours
across 3 different times (p.5 of workbook) 
3. Complete the list of positive and negative consequences for
your child (p.2 of workbook)
4. Plan for replacing difficult behaviour with useful behaviour
(p.6 of workbook)
5. Complete unfinished exercises from last session
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Ignoring
What do I have to remember?
1. Do NOT make eye contact with your child and do not look at
your child at all. Do NOT even look in the direction of your
child. It is best to turn your body away completely
2. Do NOT say anything to your child. Do NOT comment on the
behaviour or tell him/her to stop 
3. Do NOT allow any physical contact with your child. Do NOT
pick up your child or cuddle him/her
4. Stay in control 
5. Start this ignoring process as soon as the disruptive behaviour
begins and do NOT stop until it has finished
6. After 5-10 seconds of appropriate play return attention to your
child. Do NOT comment on their misbehaviour 
 Be prepared for your childs behaviour to get worse when you
initially introduce ignoring  this is a good sign that what you




Break into small groups and practice ignoring for the following
tasks. One person will play the child and one person will play the
parent. Everyone must be the parent at least once. 
1. The child will continuously nag the parent about wanting a
biscuit
2. The child will keep banging an object on the floor
3. The child will try and bargain to get the TV turned back on
 After the role-play help the parent evaluate his or her own
performance. 
 Identify things the parent did well, and things that they could
do differently next time
Complete the self-evaluation form on page 13 of your workbook
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Paying attention to your child: Attending to your child when
they are playing appropriately
Why should I attend to my child when they are playing
appropriately?
1. To provide positive attention to your child when they are
engaged in everyday activities of their choice, free from
commands and questions
2. To help build a positive relationship with your child by
engaging in an activity that is positive, pleasant, and conflict
free
How do I do this?
1. Select a time of day to play uninterrupted for 5-10 mins with
only your child (consistency and timing)
2. Tell your child its special play time and choose activity
3. Get close to child and follow what they do
4. Provide a running commentary of their activities
5. Do NOT ask questions and do NOT give instruction
6. Make occasional positive comments but do not evaluate




Break into small groups and practice attending to your child while
they are engaged in a play activity. One person will play the child
and one person will play the parent. Everyone must be the parent
at least once. 
After the role-play help the parent evaluate his or her own
performance. Identify things the parent did well, and things that
they could do differently next time
Complete the self-evaluation form on page 14 of your workbook
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Paying attention to your child: Paying attention to compliance
Why should I attend to my child when they are playing
appropriately?
1. To be able to distinguish between labelled praise and
unlabelled praise
2. To provide the child with labelled praise for engaging in
appropriate behaviour
3. To use labelled praise to increase appropriate behaviour 
What is labelled praise?
 A positive statement (praise) that tells the child exactly what it is
you are pleased about (i.e. you label the appropriate behaviour)
Why use labelled praise?
 The child knows exactly what it is you are praising them for. This
makes it more likely that your praise will act as a positive
consequence
Examples:
1. Whilst his parents are preparing dinner, Jack goes into his room,
puts his pyjamas on, gets his clothes ready for the next day,
finishes his homework and tidies away his toys. His mother
comes in and tells Jack that he is a good boy.
2. Whilst her parents are preparing dinner, Anna goes into her room
puts her pyjamas on, empties the clothes out of her cupboard,
tips her toys all over the floor and pulls the bed apart. Annas
father comes into the room and tells her she is a Good girl.
Turn to Exercise 2.1 and 2.2 on pages 14-15 of your workbook
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When should I use labelled praise?
1. When your child complies with an instruction that you have
delivered 
2. When your child does something that you would like them to do
but have not specifically asked them at that time to do 
3. When your child is engaging in appropriate behaviour
The aim is to catch your child for being good as often as you can
and provide them with labelled praise.
How do I use labelled praise?
1. As soon as your child begins to comply with a request provide a
statement that tells your child that you are happy that he is doing
what you asked. 
OR
Catch your child engaging in an appropriate behaviour and
provide a statement that tells the child what it is that you are
pleased about. 
2. Make sure that you sound pleased. 
3. Make sure your body language is telling your child how much
you appreciate their compliance. 
4. Resist the temptation to give a backhanded compliment such as
Its about time you put your toys away/did what I asked, why
cant you do that all the time?!
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Giving effective instructions
What is important when thinking about instructions?
1. Planning your instruction
2. Delivering your instruction
What should I consider when planning an instruction?
1. The importance of the instruction
2. The number of instructions you give to your child
3. The timing of your instruction
4. Can the child do the task?
How do I deliver effective instructions?
1. Get close to your child
2. Gain your childs attention
3. Give the instruction
4. Wait for a response
5. Provide a positive consequence for compliance
6. What to do when your child does not comply




Break into small groups and practice giving an instruction to your
child for the following tasks. One person should play the child and
one person play the parent. Everyone must be the parent at least
once. 
1. You want the child to come to the table because its dinner
time
2. You want the child to pick up his toys
3. You want the child to put his shoes on
Note: The child is to comply with the request in the role plays 
After the role play help the parent evaluate their own
performance. Identify things the parent did well, and things that
they could do differently next time
Complete the self-evaluation form on page 16 of your workbook




•  Paying attention to your child 
- Attending to your child when they are engaged in everyday
activities
- Paying attention to compliance
•  Giving effective instructions
Homework
1. Fill out behaviour recording charts for the 3 behaviours you
selected (pages 20-25 of workbook)
2. Practice ignoring and rate yourself at least once (submit form
on page 17 of workbook)
3. Use labelled praise at least once a day (submit form on page
18 of workbook)
4. Practice a special play time with your child for 5 minutes at
least twice a week. Rate yourself at least once (submit form on
page 18 of workbook)
5. Put into practice the strategies for giving effective instructions.
Rate yourself at least once (submit form on page 19 of
workbook)
6. Finish any incomplete exercises from this session
C.1. Overheads LV
OH 3.1
MODULE 3: MORE GOOD BEHAVIOUR
What are we going to do today?
• Review of material covered last session
• Review of homework
• Providing tangible rewards for appropriate behaviour 
• Reward charts, money and point systems for appropriate
behaviour
• Removing privileges for inappropriate behaviour
• Response cost for inappropriate behaviour
• Time-out for serious inappropriate behaviour 
• Homework
Review of Module 2
• Ignoring 
• Attending to your child when they are playing
• Paying attention to compliance
• Giving effective instructions
Review of homework
1. Practice ignoring and rate yourself at least once (submit p.17 of
workbook)
2. Use labelled praise at least once a day (submit p.18 of workbook)
3. Practice a special play time with your child for 5 minutes at least
twice a week. Rate yourself at least once (submit p.18 of workbook
)
4. Put into practice the strategies for giving instructions. Rate yourself
at least once (submit p.19 of workbook)
5. Finish any incomplete exercises from last session
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Increasing appropriate behaviour
1. Providing tangible rewards
Turn to Exercise 3.1 on page 26 of your workbook
2. Reward charts
3. Using Money/point systems
Reducing inappropriate behaviour
  Use positive methods first to try and change behaviour
 Sometimes positive methods alone are not enough 
1. Removal of privileges






When should time out be used?
1. Destructive or harmful behaviours
2. Extreme noncompliance 
How do I use time-out?
Time-out with a chair/mat
1. (Childs name) you (BRIEFLY describe inappropriate behaviour)
so you have to go to time-out. Remove toys from hands
2. Child must go to time-out area IMMEDIATELY and no matter
what. No warnings, no arguing
3. Gently physically escort them to time-out if they refuse to go. DO
NOT talk to your child when you are taking them to time-out  use
your ignoring. Older children receive an extra minute of time-out
for each refusal (up to a total of 10 minutes). If exceeds 10
minutes remove privilege 
4. Length of time in time-out:   One minute for every year of childs
age, maximum of 10 minutes. A maximum of 10 minutes in total
can be earned for not going to time-out and/or leaving time-out.
Maximum time in time-out is 20 minutes for a 10 year old
5. Starting time-out:   Child is to be told to stay in time-out until
permitted to leave. Set a timer and make note of time
6. Ignore child while they are in time-out
7. If child gets off time-out chair/mat say you are not sitting on the
chair/mat properly. You have to stay in time-out for one-minute
longer. Repeat every time childs bottom leaves chair/mat up to a
maximum of 10 minutes beyond the time allowed for childs age
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8. What if I run out of time? If the 10 extra minutes are used up for
refusing to go to time-out or leaving time-out, say you are not
doing time-out properly so you will (state privilege to be lost).
Time-out is finished. Do NOT say anything else
9. Ending time-out: After the timer goes, wait for 10 seconds of
appropriate behaviour and tell your child time-out is finished and
they MAY leave the chair/mat
10. After time-out has finished: Finished means finished. Do not
discuss the inappropriate behaviour. Do not revisit the
behaviour or time-out session or enter into a discussion about it
with your child
11. Monitoring time-out: Use the record sheet when you introduce
time-out to see how well it is or isnt working.
Time-out with in a room
• Useful when child is very young and/or does not understand or will
not stay on the chair/at despite repeated efforts
• Safe, boring area free of distraction and people
• If the child tries to escape do not hold the hand  use hook and eye,
remove internal door handles etc. or use same procedures we
discussed for returning child to time-out
• Follow the same procedures we just discussed
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Why isnt time out working with my child?
If time out is not working it is probably because it is not being
implemented properly. It may be because
1. The child is receiving attention on the way to time out (talking)
2. The time out area is reinforcing (contains activities or people,
TV, views from windows etc.)
3. The child is escaping a task (the child is not being asked to
complete the task once time out is finished)
4. The child is being reinforced after timeout (talking to parents,
cuddles)
5. The child is let out of time-out when they are still behaving
inappropriately (e.g. crying, yelling, screaming etc.) 
6. The child is not receiving enough positive attention for good
behaviour.
 Time-out works best when the child is receiving lots of positive
attention throughout the day. 
 A child who does not get enough attention will seek out more
attention, even if the attention is not positive. 
 The more rewarding the childs everyday interactions and
activities are, the more powerful the time-out procedure will be
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Activity 3.1
Break into small groups and practice time-out for the following
tasks. One person should play the child and one person play the
parent. Everyone must be the parent for each example. 
1. The child will throw a cup across the room
2. The child does not follow an instruction 
After the role play help the parent evaluate their own
performance. Identify things the parent did well, and things that
they could do differently next time
Complete the self-evaluation form on page 26 of your workbook
Which procedure should I use?
Continuum from appropriate to inappropriate behaviour
Suggestions for appropriate end of the continuum
 Tangible rewards/reward charts/point systems for behaviour
child engages in that we want to increase or to decrease a
behaviour that doesnt occur very often
 Labelled praise and attention for increasing appropriate
behaviour that is already in the childs behavioural repertoire
and/or doesnt require a lot of intervention
Suggestions for inappropriate end of the continuum
 Ignoring for minor inappropriate 
 Response cost if ignoring doesnt work
 Farthest end of continuum is time-out which is reserved for
destructive/harmful behaviours or extreme non-compliance
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Remember to consider the purpose of the behaviour when
choosing a procedure 
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SUMMARY
• Providing tangible rewards for appropriate behaviour 
• Reward charts, money and point systems for appropriate
behaviour
• Removing privileges for inappropriate behaviour
• Response cost for inappropriate behaviour
• Time-out for serious inappropriate behaviour 
Homework
1. Fill out behaviour recording charts for the 3 behaviours you
selected (pages 31-36 of workbook)
2. Choose a behaviour that you would like to increase. Design a
reward chart, money or point system for this behaviour and
put it into place. Bring this to show and discuss next session
3. Describe a response cost procedure you could use with your
child (page 27 of workbook)
4. If you use time-out, record how long your child was in time-out
and any problems (page 29 of workbook) and rate yourself at
least once (submit page 30 of workbook)
5. Finish any incomplete exercises from this session 
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MODULE 4: MAINTAINING GOOD BEHAVIOUR
What are we going to do today?
• Review of material covered last session
• Review of homework
• Rules
• Managing behaviour problems outside the home
• Managing behaviour problems in the future
• Homework
Review of Module 3
• Providing tangible rewards for appropriate behaviour 
• Reward charts, money and point systems for appropriate
behaviour
• Removing privileges for inappropriate behaviour
• Response cost for inappropriate behaviour
• Time-out for serious inappropriate behaviour 
Review of homework
1. Behaviour recording charts for the 3 behaviours you selected
2. Reward chart, money or point system for a behaviour you
would like to increase and put it into place
3. Response cost procedure you could use with your child
4. Time-out (submit form on p.24 of workbook)




What are the advantages of having rules?
1. Everyone knows the rule and can not use the I didnt know
clause to escape consequences
2. You and others are more likely to be consistent in dealing with
the same behaviour problem 
3. All adults in the family will deal with the behaviour problem in
the same way (and other siblings will happily remind you
when someone breaks a rule!)
4. Sometimes just having a rule can effect a childs behaviour
5. Rules can be seen as triggers for inappropriate behaviour that
are always present. By making a rule you do not have to give
the same instruction over and over. 
What sort of rules should I use?
 Do rules and dont rules
 Use more do rules than dont rules
  If you use a dont rule, state the alternative behaviour in the
rule
How many rules should I have?
 2-3 rules to start with, can build slowly to 5-6
 Specify who rule applies to and be consistent 
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How do I use rules to change my childs behaviour?
1. The rules need to be written down and pinned up
somewhere
2. Your child needs to be reminded of the rules
3. Provide a positive consequence (e.g. labelled praise) when
the child follows the rules
4. If the child breaks the rule  If the child breaks the rule ask
the child to state the rule. Sometimes it might be necessary
for breaking the rule to result in a negative consequence
5. Changing rule as your child develops
Turn to Exercise 4.1 on page 28 of your workbook
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Managing behaviour problems outside the home
DO NOT USE ANY TECHNIQUES OUTSIDE THE HOME UNTIL
THEY HAVE BEEN VERY EFFECTIVE AT HOME. THIS IS
PARTICULARLY IMPORTANT FOR TIME-OUT
Key = BE PREPARED!
3 steps to follow before entering a public place:
1. Establish the rules before going to the place
2. Set up incentives for your childs compliance
3. Set up punishment for non-compliance
Using time-out in public places
Where?
- In shopping centres and department stores  an isle that is not
used a lot by other shoppers; facing a clothing rack; a restroom;
changing rooms
- In supermarkets  the furthest corner of the store; a relatively
empty isle facing boring items. Supermarkets are difficult for
finding a time-out place, so you may have to use one of the
alternative for time-out listed below
- In restaurants  Use the restrooms or one of the alternatives
listed below
- In another persons home  an appropriate area of the house.
Make sure you explain to the family what you are doing
BEFORE you implement the time-out and ask them to follow the
rules (do not pay attention to the child, ask questions during the
procedure etc.)
- In the car  pull over into a safe stopping area and have the
child do time-out on the floor of the back seat. Have everyone
who cannot ignore the child (e.g. siblings) wait outside the car.
Never leave your child in the car unattended. 
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Alternatives to using time-out in a public place
1. Take the child outside the building and have them face a
wall
2. Take the child back to the car, place them on the floor on
the floor of the back seat and wait in the front seat or beside
the car
3. Take along a small notepad. Before entering the place tell
your child that you will write down any episode of
inappropriate behaviour and the child will have to go to time-
out as soon as they get home. Taking a picture of the child
in time-out with you and showing this to the child when they
earn time-out may be helpful
4. Take along a ball-point or felt tip pen or texta. Before
entering the place tell the child that if they behave
inappropriately you will put a mark on their hand. Each mark
on their hand earns them a minimum sentence in time-out
when they get home
If the child earns multiple time-outs make the child serve each
one separately but consecutively as soon as you get home. For
example, if a child earns 3 time-outs, send them to the first time-
out as soon as you get home. When they have finished the first
time-out tell them their first time-out has finished so they can
stand up for (approximately) 10 seconds and then tell them they
have to start their second time-out and so on. 
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Managing behaviour problems in the future
1. Daily routines
  A sequence of tasks associated with particular times of day or
activities
2. Identifying high-risk situations
 Plan ahead for high risk situations 
Turn to Exercise 4.2 on page 29 of your workbook
3. Planned activities routines
How do I develop a planned activities routine?
(Separate OH)
How do I implement a planned activities routine?
1. Prepare in advance  have everything you need, including
engaging activities and items for rewards and response cost
2. Talk to your child about the rules (see Managing behaviour
problems outside the home above)
3. Carry out the activities 
4. Hold a follow-up discussion with the child. Praise him for
things he did well and ask him if he thinks there is anything
he could improve on next time. Provide a positive or
negative consequence if it is warranted
5. Refine and review if necessary  make any changes that
are necessary
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Developing a planned activities routine




















6. Select negative consequences for your child engaging in those behaviours you have














Module 1: Why do children misbehave?
Reasons for difficult behaviour
- Long-term physical make-up
- Past learning
- Current physical state
- Current environment
The influence of the family  parents are key; be consistent
The effects of triggers and consequences on behaviour
• Triggers   bring on behaviour
• Consequences   are events that result from a behaviour
• Positive consequences increase the likelihood of a behaviour
occurring again in the future 
• Negative consequences decrease the likelihood of a behaviour
occurring again in the future 
• No consequence at all has the same impact as a negative
consequence  it decreases the likelihood of the behavior occurring
again in the future 
The effects of consequences on behaviour
For behaviour to occur MORE OFTEN in the future
 Something pleasant is provided
 Something unpleasant is removed
For behaviour to occur LESS OFTEN in the future
  Something unpleasant is provided
 Something pleasant is removed 
 There is no consequence 
Using triggers and consequences to strengthen desirable behaviour
1. Make the trigger occur as much as possible
2. Ensure skill results in a positive consequence
 labelled praise
 attention
 access to a favourite activity or food
 removal of something unpleasant
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Using triggers and consequences to weaken undesirable behaviours
1. Prevent trigger from occurring in the first place
2. Dont provide positive consequences (e.g. attention, escape)
The purposes of behaviour 
1. To gain attention 
2. To escape attention
3. To engage in or gain access to a task/activity
4. To escape a task/activity
5. To obtain physical pleasure/sensory stimulation
6. To escape physical pain, including sensory stimulation
• Two behaviours that look the same can have different purposes
• Two behaviours with the same purpose can look different
⇒ Including within the one child 
Dealing with difficult behaviour when the purpose is always acceptable,
sometimes acceptable and never acceptable 
• Selecting an alternative behaviour  a communication skill or skill of
independence 
• Providing a trigger for the alternative behaviour
• Providing positive consequences for the alternative behaviour
• Ensuring that no consequence follows the difficult behaviour
• Providing a negative consequence for the difficult behaviour 
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Module 2: Promoting good behaviour
Ignoring
1. Do NOT make eye contact with your child, do not look at your
child, do not look in direction of your child  turn away completely
2. Do NOT say anything to your child. Do NOT comment on the
behaviour or tell him/her to stop
3. Do NOT allow any physical contact with your child. Do NOT pick
up your child or cuddle him/her. Prevent him/her from cuddling
you.
4. Stay in control  body language, facial expression
5. Start this ignoring process as soon as the disruptive behaviour
begins and do not stop until it has finished
6. Wait for 10 seconds of continuous good behaviour then return
attention to child (do not comment of misbehaviour)
7. Be prepared for your childs behaviour to get worse when you
introduce ignoring
Paying attention to your child
Attending to your child when he is playing appropriately
1. Select 5-10 minutes to play with your child without anyone else
2. Allow your child to pick an appropriate play activity
3. Get close to your child and follow what they do
4. Provide a running commentary on their activities
5. Do NOT ask questions. Do NOT give instructions
6. You can make occasional comments about playing but do not
evaluate performance
7. If your child misbehaves use your ignoring from last session
Paying attention to compliance
Labelled Praise: Positive statement (praise) that tells your child exactly
what you are pleased about
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Aim: To catch your child being good as often as possible and provide
them with labelled praise
When to use labelled praise:
1. When your child complies with an instruction
2. When your child engages in an appropriate activity without being
asked
3. When your child is behaving appropriately
How to use labelled praise:
1. When your child begins to comply or when you catch them
behaving appropriately use labelled praise
2. DO sound pleased. Provide labelled praise with enthusiasm and
interest
3. DO use appropriate body language: look at child, smile, hugs,
kisses, pats, clapping etc.
4. Do NOT give backhand compliments. Do NOT remind your child of
previous misbehaviour or make comparisons
Giving effective instructions
Planning your instructions
1. If your child must comply do NOT phrase your instruction as a
question or favour
2. Only give your child one instruction at a time
3. Should you give the instruction right now? Are they likely to follow
it now?
4. Make sure your child does the task
Delivering effective instructions
1. Get close to your child
2. Get your childs attention  say name and wait until attend
3. Give the instruction  brief and concise and in a firm, pleasant
voice
4. Stay close to your child, looking at them and wait for a response
5. Provide positive consequences for compliance
6. Provide negative consequence for non-compliance 
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Module 3: More good behaviour
Increasing appropriate behaviour
• Provide tangible rewards
• Reward charts





Child displays inappropriate behaviour that previously told will earn time-
out:
1. Say in firm, calm voice (childs name) you (BRIEFLY describe
what did) so you have to go to time out. Remove toys
2. Take to time-out immediately. No talking  no warnings, no
discussions, no bargaining, no arguing. IGNORE
3. If resist gently physically escort or add one-minute of time-out
4. Give one minute of time-out for each year of childs age (plus any
additional time, 10 minutes in total). Maximum time = 20 minutes
5. Start time-out: tell child have to stay in time-out until you give
permission for them to leave. Record starting time and total time
6. Ignore child during time-out. Ignore crying, screaming, yelling,
talking. Have others ignore child as well
7. If your child leaves time-out add an extra minute to time-out  tell
child
8. If reach 10 minutes of additional time tell your child not doing time-
out so lose privilege 
9. When time is up AND they have behaved appropriately for 10
seconds tell your child they MAY leave the chair 
10. When time-out is finished it IS finished  no discussion of
behaviour
11. Monitor time-out
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Possible reasons for time-out not working (i.e. behaviour not
decreasing)
1. Child receives attention on way to time out
2. Time-out area is reinforcing
3. Child is escaping a task by going to time-out
4. Child is being reinforced after time-out
5. Child is let out of time-out when behaving inappropriately
6. Child is not receiving enough attention for good behaviour
Module 4: Maintaining good behaviour
Rules
• Advantages of rules
• Use Do rules
• Do not use too many rules (choose 2 or 3 important rules)
Using rules to change behaviour
1. Write rules down and pin up 
2. Remind your child of the rules
3. Use positive consequences for following rules
4. If your child breaks rule get child to repeat rule and/or provide a
negative consequence
5. Change rules according to needs of your child and family
Managing behaviour problems outside the home
Establish rules before leaving the house. Discuss these with child
1. Get your child to repeat or report rules before going into the place
2. Set up incentives compliance  positive reinforce following of rules
(labelled praise, tangible rewards, stickers for behaviour chart,
money etc.)
3. Set up punishments for non-compliance  negative reinforcement
for non-compliance (response cost, time-out)
How to use time-out in public places
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Managing behaviour problems in the future
1. Daily routines
2. Planning for high risk situations - Planned activities routine
Implementing a planned activities routine (use form provided)
1. Prepare in advance
2. Talk to your child about the rules
3. Carry out the activities
4. Hold a follow-up discussion with your child
5. Refine and review if necessary
Homework for todays session 
1. Fill out behaviour recording charts for the 3 behaviours you selected
(pages 31-33 of workbook)
2. Write up a planned activities routine for one high risk situation (page
39 of workbook)
3. Fill out the What I want to work on section under Telephone
consultation #1 on the pages 34-36 of your workbook
• Choose between 1 and 3 issues that you would like to discuss with the
facilitator for your first telephone consultation. 
• List what you have done already to try and fix the problem and why
you think this did not work. 
• List any strategies you learnt during the program that you think may
help the problem. 
• Briefly write down how you would use these strategies to solve the
problem. 
Please note that this must be completed before the telephone
consultation can take place. 
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MODULE 1: WHY DO CHILDREN MISBEHAVE?
Program rules
1. Start and finish sessions on time
2. Attend and participate in all sessions (notify absence in advance)




Responsibilities of facilitator 
1. Prepare for sessions
2. Provide parents with necessary materials
3. Answer any questions and address any concerns whilst ensuring that the 
session’s content is delivered. This may mean that some questions and 
concerns may need to be addressed at a later stage
4. Provide everyone with the opportunity to contribute to the sessions
5. Respect everyone’s opinions and experiences
Responsibilities of parents
1. Attend sessions (or revise missed material prior to next session)
2. Complete session exercises and activities
3. Complete homework
4. Contribute to sessions
5. Respect everyone’s opinions and experiences
6. Ask questions if you are unsure of anything
Overview of program
• Reasons for difficult behaviour
• The influence of the family
• The effects of triggers and consequences on behaviour
• The purposes of difficult behaviour
• Instruction giving
• Rewarding appropriate behaviour – attention, rewards, behaviour charts, 
“money” and point systems
• Punishing inappropriate behaviour – ignoring, removing privileges, response 
cost, time-out
• Rules
• Managing behaviour problems outside the home
• Managing behaviour problems in the future
The aim of the program
To build on your existing skills and knowledge to bring about improvements 
within your family
1
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Overview of today’s session
• Reasons for difficult behaviour
• The influence of the family
• Understanding the effects of triggers and consequences on behaviour
• The purposes of difficult behaviour
• Homework
Reasons for difficult behaviour
• Long-term physical make-up (including ADHD)
• Past learning (formal and incidental)
• Current physical state (mood, medication, diet etc.)
• Current environment (everything going on around us, physically and socially)
 We have some control over some of these things (e.g. current physical state) 
and no control over others (e.g. past learning cannot be erased) 
 We can however control the current environment to influence behaviours, both 
now and in the future
The influence of the family
• Parents are the key people in determining their child’s environment and have 
more skills and motivation to change their child’s behaviour
• Everyone needs to be consistent in their approach to your child
Understanding the effects of triggers and consequences on behaviour
Triggers
• Triggers (aka antecedents) ⇒ Happen before a behaviour and ‘bring on’ that 
behaviour
• The same behaviour can have different triggers at different times for different 
people
• The same trigger can result in different behaviours at different times for 
different people
• There are different triggers and behavioural responses across situations, time 
and people
Consequences
• Consequences ⇒ Events that result from a behaviour
• Research shows that the consequences of behaviours affect the future 
occurrence of that behaviour
How consequences influence behaviour
• If a behaviour results in a positive consequence then the behaviour is more 
likely to occur again in the future (i.e. it increases its occurrence)
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• If a behaviour results in a negative consequence then the behaviour is less 
likely to occur again in the future (i.e. it decreases its occurrence)
• The third possibility is that there is no consequence at all. This has the same 
effect as a negative consequence – it reduces the likelihood that the 
behaviour will occur again in the future 
• This is easy to remember if you think of “positive” being an arrow pointing in a 
positive (up) direction, and “negative” being an arrow pointing in a negative 
(down) direction.
Turn to Exercise 1.1 on page 2 of your workbook
Positive consequences
1. Providing something pleasant
2. Removing something unpleasant
Negative consequences
1. Providing something unpleasant
2. Removing something pleasant
• When thinking about consequences to consider three things:
1. Identify your child’s likes and dislikes 
2. Expect that your child’s likes and dislikes might change in the short and 
long term and that they are sometimes hard to identify
3. Do not assume that something is a positive or negative consequence for 
your child – remember that it is your child that defines whether something 
is a positive or negative consequence, based on the effect is has on his 
behaviour. Try out consequences that you think will work for your child 
and monitor his reactions to them. 
Turn to Exercises 1.2 and 1.3 on page 3 of your workbook. Complete at least 3  
positive and 3 negative consequences for your child.
Summary of the effects of consequences on behaviour
For the behaviour to occur MORE OFTEN in the future:
The behaviour occurs and something pleasant is provided
The behaviour occurs and something unpleasant is removed
For the behaviour to occur LESS OFTEN in the future:
The behaviour occurs and something unpleasant is provided
The behaviour occurs and something pleasant is removed
The behaviour occurs and there is no consequence
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N.B. Keep in mind that putting into place consequences will often result in an 
initial increase in inappropriate behaviour. This is both normal and expected and 
is a sign that what you are doing is impacting on your child’s behaviour. 
Purposes of difficult behaviour
• The purpose of difficult behaviour looks at the reason why people engage in 
particular behaviours 
• We can work out the purposes of behaviours by looking at the triggers and 
consequences
• A consequence does not affect the behaviour that has occurred, it affects the 
likelihood that the behaviour will occur again in the future
Example 1
When Troy’s dad gets home from work, Jack shows him his homework that he 
has completed. Troy’s dad looks through the homework and gives Jack lots of 
praise for completing it, and sometimes a special treat as well. 
• Behaviour:   Troy shows his dad his homework
• Trigger:   Troy’s dad getting home
• Consequence:  Troy’s dad praises Troy and sometimes gives him a treat
⇒ Purpose: The purpose of Troy’s behaviour of showing his dad his homework is 
to get the praise and a treat from his dad
Example 2
Sarah yells and swears at her mother every time she can’t do something she 
wants to do. Her mother usually ignores Sarah’s yelling and swearing to begin 
with, however, she eventually gives in and lets Sarah do what she wants to do 
because this usually stops Sarah from yelling and swearing. 
• Behaviour:   Sarah yells and swears
• Trigger:  Sarah is not allowed to do something she wants to do
• Consequence:   Sarah is able to do what she wants 
⇒ Purpose: The purpose of Sarah yelling and swearing is to get what she wants 
Identifying the purpose of difficult behaviour
Research suggests that there are a number of reasons that individuals engage in 
difficult behaviours:
1. To gain attention from someone else
2. To engage in a preferred activity (e.g. playing a game)
3. To escape from having to do something (e.g. homework)
4. To stop someone else paying attention to them
5. To obtain physical pleasure
6. To escape physical pain
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We are going to discuss three of these reasons: gaining attention, engaging in a 
preferred activity, and escaping from a task. If you think your child engages in 
difficult behaviour for one of the other purposes listed above you may wish to 
discuss specific strategies to deal with this in your individual telephone 
consultations. You can make a note of this in the section provided at the end of 
this module.
1. Gaining attention
Most people like attention, and, whilst we don’t generally do things just to gain 
the attention of others, it is usually appreciated. For children, attention from 
others is very important, particularly from their parents. Praise is one form of 
attention that we encourage people to use when children are behaving 
appropriately. However, praise is not the only way you can respond to a child.
For example, if a child runs through the house and knocks a glass off the bench 
you would tell him off, particularly if he breaks the glass. In this case, this is 
described as reprimanding and it’s done in the hope that the child wouldn’t 
behave like this again. Unfortunately it doesn’t always work like this. Reprimands 
don’t bother some children very much and so they take no notice of them. 
Furthermore, some children actually enjoy this sort of attention. In this case, 
reprimanding the child could actually encourage him to run through the house 
again. 
It is known from research that reprimands provided by parents or teachers can 
have the very opposite effect than the one intended. Some children will display 
difficult behaviour in order to gain the attention it brings. So, the more reprimands 
the child receives, the more the child will display the behaviour. 
So we can see that rather than being a negative consequence as we intend it to 
be, and decreasing behaviour, reprimands can often be positive consequences, 
and actually increase the likelihood that the behaviour will occur again in the 
future. 
It’s really important to remember that the behaviour does not have to result in 
attention every time. If the behaviour results in attention only every now and then, 
the child will continue to engage in the behaviour in the hope that this will be the 
time they get attention for it. Inconsistency will actually strengthen the behaviour 
as the child works harder to gain the positive consequence.
Its like people who play the pokies – the purpose is to win money, however they 
don’t have to win money every time to keep doing it. They continue to play in the 
hope that “next time” will be payout time. 
Turn to Exercise 1.4 on page 4 of your workbook
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2. Engaging in a preferred activity
Doing something now so that we can do something else later is something that 
we all do in our lives. You are coming here to improve you child’s behaviour and 
make your household a more pleasant place to live. People work to earn money 
in order to buy things they want in life. These are examples of reasonable things 
that people do to gain access to a preferred activity or situation. However, the 
things children do to gain access to preferred activities or situations aren’t always 
reasonable. For example, hitting another child to get a particular toy they want, or 
tantrumming to get a chocolate bar in the supermarket are not reasonable ways 
of getting something you want. 
Turn to Exercise 1.5 on page 4 of your workbook
3. Escaping from a task
Everyone has to do things in life that they would rather not do, and it is often very 
tempting to engage in other activities to avoid such tasks. For example, take a 
child who is asked to set the table and starts complaining and refusing to do so. 
After being asked several times to set the table, the child starts yelling and 
swearing and hitting. These behaviours are very difficult to deal with, and dinner 
is ready, so the parents give up and set the table themselves. When the table 
has been set the child stops yelling and swearing and hitting.  So, here the 
purpose of the behaviour is to avoid setting the table. 
Turn to Exercise 1.6 on page 4 of your workbook
Behaviours that have more than one purpose
Sometimes a difficult behaviour has more than one purpose. For example, a child 
may poke the person next to him in class to gain attention from the teacher. If the 
child continues to poke the person next to him, the teacher may send him to the 
principal’s office. The child then learns that poking the person next to him gets 
him attention AND it also allows him to get out of class work. Escaping a task 
therefore becomes a second purpose of his behaviour. 
Don’t confuse purpose with how a behaviour looks
It is important not to confuse the purpose of behaviour with how it looks. Just as it 
is possible for different triggers to bring on the same behaviour, it is possible that 
two children can have the same behaviours with different purposes. For example, 
one child may scream for attention, whereas another may scream to get out of an 
activity he doesn’t want to do. Similarly, just as it is possible for the same trigger 
to bring on different behaviours, two children can have behaviours that look very 
different but have the same purpose. For example, to get attention one child 
might scream, whereas another one may hit. 
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 Selecting a specific strategy for difficult behaviours
The way you respond to a particular behaviour will depend on the purpose of the 
behaviour. This is why it’s really important to take the time to figure out what that 
purpose is. 
We are now going to look at the steps in selecting a strategy for behaviours 
under each of the three purposes we discussed: gaining attention, engaging in a 
preferred activity, and escaping an activity
When the purpose is to gain attention
The purpose of gaining attention will be acceptable on some occasions but not 
on others. The steps in selecting a strategy for difficult behaviours that have the 
purpose of gaining attention are as follows:
1. Decide on which occasions it is acceptable for your child to seek your 
attention
2. For those occasions that it is acceptable:
(a) Select a behaviour that has the same purpose as the difficult behaviour 
but that is acceptable to you (e.g. use appropriate words)
(b) When the trigger for the difficult behaviour occurs, provide a trigger for the 
alternative behaviour (e.g. If you want my attention say “mum, come here 
please”)
(c) When the alternative behaviour occurs, provide attention (which is a 
positive consequence) and praise
(d) If the difficult behaviour occurs, do not provide attention, and perhaps 
provide a negative consequence
3. For those occasions that it is not acceptable:
(a) When the trigger for the difficult behaviour occurs, tell the child that it is 
not an acceptable time for him to get attention from you
(b) If the difficult behaviour occurs, do not provide attention, perhaps provide 
a negative consequence
(c) When the time for no attention is over, provide a positive consequence 
ONLY if the child was well behaved during that time (e.g. pay attention to 
him)
When the purpose is to engage in a preferred activity
There are three circumstances under which a child might display difficult 
behaviour to be able to engage in a preferred activity. First, there will be activities 
that he should always be allowed access to (e.g. a drink of water when thirsty). 
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Second, there will be activities that are appropriate at some times, but not at 
others (e.g. watching TV is ok after school but not when it’s time for bed). Finally, 
there will be some activities that you decide are never appropriate (e.g. playing 
with matches). The steps that need to be followed in selecting strategies for each 
of these are:
1. For those activities that are always appropriate:
(a) Select a behaviour that has the same purpose as the difficult behaviour 
but that is acceptable to you 
(b) When the trigger for the difficult behaviour occurs, provide a trigger for the 
alternative behaviour 
(c) When the alternate behaviour occurs, allow access to the activity (a 
positive consequence)
(d) If the difficult behaviour occurs, do not provide access to the activity, and 
perhaps provide a negative consequence
2. For those activities that are sometimes appropriate:
(a) Select an alternative behaviour that has the same purpose as the difficult 
behaviour but is acceptable to you
(b) When the trigger for the difficult behaviour occurs at a time when the 
activity is appropriate, provide a trigger for the alternate behaviour, and 
then allow access to the activity when the alternate behaviour occurs
(c) When the trigger for the difficult behaviour occurs at a time when the 
activity is not appropriate, tell you child that the activity is not available 
then. If the difficult behaviour occurs perhaps provide a negative 
consequence
3. For those behaviours that are never appropriate:
(a) When the trigger for the difficult behaviour occurs, tell the child that the 
desired activity is never permitted
(b) If the difficult behaviour occurs perhaps provide a negative consequence
When the purpose is to escape a task
When a child displays a behaviour to escape a task, it might be because he does 
not want to do it or because he cannot do it. The specific strategy you use will 
differ depending on which one it is. First, however, a decision needs to be made 
if it is acceptable to escape the task.
1. If it is acceptable for your child to escape the task:
(a) Select a behaviour that has the same purpose as the difficult behaviour 
but is acceptable to you
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(b) When the trigger for the difficult behaviour occurs, provide a trigger for 
asking appropriately to leave the task
(c) Permit him to leave the task when he asks appropriately
(d) Do not permit him to leave the task if he displays the difficult behaviour
2. If it is not acceptable for him to escape the task:
(a) Consider whether he has the skill to perform the task. If not, either make 
the task easier for him, or teach him the skill necessary to perform the task
(b) If he has the skill to perform that task but does not want to, make sure he 
does not escape the task because of difficult behaviour. Make sure he 
gets lots of positive consequences for completing the task. You may also 
wish to break the task down beforehand into more manageable steps.







1. Continue to fill out behaviour recording charts (pages 7-12 of workbook) 
for the 3 behaviours you selected (page 4 of workbook)
2. Fill out triggers and consequences chart for at least 3 behaviours across 3 
different times (page 5 of workbook)
3. Complete the list of positive and negative consequences for your child 
(page 2 of workbook)
4. Select one of the behaviours you identified above that your child carries 
out to gain attention, engage in an activity or escape a task and fill out the 
“Plan for replacing difficult behaviour with useful behaviour” (page 6 of 
workbook)
5. Finish any incomplete exercises from this session – Exercises to 
complete:
• Exercise Number: _________ Workbook page: ________
• Exercise Number: _________ Workbook page: ________
• Exercise Number: _________ Workbook page: ________
Which homework will I do in week 1?
1  [ x ] 2  [   ] 3  [   ] 4  [   ] 5  [   ]
Which homework will I do in week 2?
1  [ x ] 2  [   ] 3  [   ] 4  [   ] 5  [   ]
9









C.2. Module handouts LXXXVII
MODULE 2: ENCOURAGING GOOD BEHAVIOUR
Outline of todays session
• Review of material covered last session
• Review of homework
• Ignoring
• Paying attention to your child
- Attending to your child when they are engaged in everyday activities
- Paying attention to compliance
• Giving effective instructions
• Homework
Review of Module 1
• Reasons for difficult behaviour
• The influence of the family
• Triggers and consequences
• The purposes of difficult behaviour
Review of homework
1. Behaviour recording charts for the 3 behaviours you selected 
2. Triggers and consequences chart for at least 3 behaviours across 3 different times (p.5
of workbook) 
3. Complete the list of positive and negative consequences for your child (p.2 of
workbook)
4. Plan for replacing difficult behaviour with useful behaviour (p.6 of workbook)
5. Complete unfinished exercises from last session
Ignoring
Ignoring your childs difficult behaviour is a very effective way of reducing behaviour
problems whose purpose is to gain attention. 
This can be used for minor behaviour problems such as nagging, non-harmful behaviours
and tantrums. If your child is engaging in serious destructive behaviour or harming him or
herself or others obviously this cannot be ignored. We will be discussing ways to deal with
those behaviours that are not appropriate to ignore next session.
In order for ignoring to work there are four things to remember:
1. Do NOT make eye contact with your child and do not look at your child at all. Do  
NOT even look in the direction of your child. It is best to turn your body away
completely, particularly with a younger child, so that you are clearly giving the child
the message that you are not paying attention to them. You can stand up and walk
away or busy yourself with an activity, even if it is an activity such as playing with
toys
2. Do NOT say anything to your child. Do NOT comment on the behaviour or tell  
him/her to stop. 
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3. Do NOT allow any physical contact with your child. Do NOT pick up your child or  
cuddle him/her. Some children with try to get this physical contact when you ignore
them, so be prepared! If your child tries to climb into your lap stand up to prevent
them from being able to do so. Do not let your child cuddle you. If they try to climb
into your arms walk away. Do not engage in a game of chasey, but if the child
continues to try and climb into your arms etc. stand flat against a bench or table so
that they do not have access to the front of you.
4. Stay in control    For ignoring to work you must also ignore with your body
language. Even if you are feeling angry, frustrated and stressed, do not let your
child see this. Be aware of how tense your muscles are, your facial expression (this
is where turning away can be useful), your hand posture (wringing your hands or
making fists), and so on. 
Start this ignoring process as soon as the disruptive behaviour begins and do NOT stop
until it has finished
Once your child has been behaving appropriately for 5-10 seconds return your attention to
them in a casual manner (e.g. simply turn back around or walk back into the room). Do
NOT comment on their misbehaviour (e.g. do not tell the child that he is playing nicely
again, just continue as if nothing has happened)
If there is another child present when the disruptive behaviour occurs, it is a good
opportunity to pay full attention to them. When a child misbehaves we often pay attention
to that child in order to stop the misbehaviour. As we discussed last session, this will
actually increase the likelihood of the child misbehaving in the future if the purpose of their
behaviour is to seek attention. By paying attention to the child who is behaving well,
including praising them for their appropriate behaviour (e.g. I like the way you are playing
nicely with your toys) you are telling both children that this is the appropriate way to
behave and to gain your attention.
If your child is engaging in disruptive behaviour for a purpose other than to gain attention
(e.g. to escape a task) then ignoring will not be an appropriate way of dealing with the
misbehaviour. We discussed more appropriate ways for dealing with this situation last
session. 
Be prepared for your childs behaviour to get worse when you initially introduce ignoring.
No matter how old your child is, they may try harder to get your attention by making their
behaviour louder, more intense and so on. In their eyes there is something they are not
doing right to get your attention so they will work harder at it! They may even display
behaviours you have never seen before to try and shock you into paying attention to them!
These behaviours may initially go on for long periods of time (even an hour) but do not
give in. Once your child gets the message that this will not gain your attention these
problems will reduce and ignoring will become a procedure that works within a few
minutes. For now, if your child displays extreme behaviour problems when you implement
ignoring, use whatever disciplinary procedures you would normally use. We will be
discussing ways of dealing with inappropriate behaviour in our next session.
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Activity 2.1
Break into small groups and practice ignoring for the following tasks. One person will play
the child and one person will play the parent. Everyone must be the parent at least once. 
1. The child will continuously nag the parent about wanting a biscuit
2. The child will keep banging an object on the floor
3. The child will try and bargain to get the TV turned back on
After the role-play help the parent evaluate his or her own performance. Identify things
the parent did well, and things that they could do differently next time
Complete the self-evaluation form on page 13 of your workbook
Paying attention to your child
Attending to your child when they are playing appropriately
Aims
1. To provide positive attention to your child when they are engaged in everyday
activities of their choice, free from commands and questions
2. To help build a positive relationship with your child by engaging in an activity that is
positive, pleasant, and conflict free
Procedure
1. Select a time of day during which you and your child can play together for 5-10
minutes without being interrupted by other people (including siblings) or activities
(e.g. dinner needing to be attended to). Siblings, other family members and friends
should not be allowed to join in during this special time. If this is not possible, allow
them to choose from some activities that they can all engage in and alternate the
attention between each child. 
• It is a good idea with younger children to make this special play time a consistent time
(e.g. after dinner). 
• It may also be a good idea to arrange this time before an activity your child enjoys (e.g.
TV program) or have other activities organised so that problems do not arise when you
wish to end the play period. Doing this straight before bedtime might not be the best
approach!
2. Say to your child something like It is time for our special playtime and ask them
what they would like to do. Any activity (within reason of course!), aside from
watching television, should be appropriate. With younger children or those children
who have difficulties with choice, you may like to provide a limited selection of
alternatives.
3. Get close to your child and follow what they do. If they are sitting on the floor, sit
with them, if they decide to go outside part way through, go with them, if they run
around the yard, run with them. 
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4. Once the activity is underway, begin providing a running commentary on their
activities. The purpose of this is to demonstrate to your child that you are interested
in what they are doing. This may feel awkward to begin with, and your child may
wonder what you are doing and why, but children, even those as old as 10,
generally enjoy this once they have experienced it a few times. If your child asks
why you are doing this simply tell them that you are interested in which they are
doing. You may not think this is a very effective procedure, but consider the number
of times you hear children say look at me, watch me do this etc. For younger
children this running commentary should be fairly continuous, however for older
children you may just like to comment now and then on what they are doing. You
know your child best and you will be able to judge the most appropriate level of
commentary. Be enthusiastic and genuine, smile, and show that you are enjoying
the time you are spending with your child. 
5. Do NOT ask questions (e.g. what are you making now?, thats a big tower isnt
it?) and do NOT give instructions. This is very important as questions and
instructions interrupt the childs play. This is not the time to be teaching new skills,
correcting or helping the child learn from his mistakes. Additionally, giving
instructions presents the potential for the child to refuse to follow such instructions,
and this will change this positive experience into a negative one. 
6. You can make occasional positive comments on how your child is playing (e.g. I
like it when we play like this) but try to avoid comments that evaluate his
performance (e.g. thats very neat colouring). These comments are of course
important, but they are not part of this activity. 
7. If your child begins to misbehave, use the ignoring procedure discussed above.
Stop talking and look away from the child. Once the misbehaviour has stopped for
5-10 seconds, return your attention to the child WITHOUT commenting on the
misbehaviour (e.g. do not tell the child that he is playing nicely again, just continue
as if nothing has happened). If this misbehaviour continues then tell your child that
the special play time is over and leave the room. Tell your child that you will play
with him again later when he can behave nicely. If the child displays extreme
behaviour problems, use whatever disciplinary procedures you would normally use.
We will be discussing ways of dealing with inappropriate behaviour in our next
session.
Activity 2.2
Break into small groups and practice attending to your child while they are engaged in a
play activity. One person will play the child and one person will play the parent. Everyone
must be the parent at least once. 
After the role-play help the parent evaluate his or her own performance. Identify things
the parent did well, and things that they could do differently next time
Complete the self-evaluation form on page 14 of your workbook
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Paying attention to compliance
Aims 
1. To be able to distinguish between labelled praise and unlabelled praise
2. To provide your child with labelled praise for engaging in appropriate behaviour
3. To use labelled praise to increase appropriate behaviour 
What is labelled praise?
Labelled praise is a positive statement (praise) that tells the child exactly what it is you are
pleased about (i.e. you label the appropriate behaviour). For example, You are a good
boy for cleaning your room is labelled praise, where as You are a good boy is
unlabelled praise. The benefit of labelled praise is that your child knows exactly what it is
that you are giving them praise for. This makes this more likely that your praise will be a
positive consequence and increase the likelihood of that particular behaviour occurring
again in the future. Consider the following two situations. 
1. Whilst his parents are preparing dinner, Jack goes into his room, puts his pyjamas
on, gets his clothes ready for the next day, finishes his homework and tidies away
his toys. His mother comes in and tells Jack that he is a good boy. Do you know
what Jacks mother is pleased about? Maybe she is pleased that he has put his
toys away because he doesnt normally do this. Maybe she is pleased that he has
been quiet for the past hour. Maybe she is pleased that he is ready for bed. Jack
will not know what it is his mother is pleased about either. If he does not know
which behaviour he is being reinforced for it is likely that none of his behaviours will
be reinforced or the last behaviour Jack engaged in will be reinforced. If the last
behaviour that Jack engaged in was in fact the one his mother was pleased about
this will really be luck and Jack is unlikely to do these activities in the same order
every time. It is unlikely that Jack will think that his mother was pleased about all of
the things he had done and so repeat them all in the future! 
2. Whilst her parents are preparing dinner, Anna goes into her room puts her pyjamas
on, empties the clothes out of her cupboard, tips her toys all over the floor and pulls
the bed apart. Annas father comes into the room and tells her she is a Good girl.
Now we would automatically assume that Annas father was referring to her having
put her pyjamas on, however at four years old, Anna does not think like us!
Especially seeing as to her the other activities were much more enjoyable than
putting her pyjamas on and therefore much more likely to be remembered! Using
the same scenarios we considered with Jack, none of these behaviours will be
reinforced (meaning that she the likelihood of her putting on her pyjamas in the
future will not be increased), the last behaviour she engaged in will be reinforced
(so the likelihood of Anna pulling apart the bed will be increased!) or all of these
behaviours will be reinforced (so the likelihood of Anna putting on her pyjamas in
the future will be reinforced, however so will three inappropriate behaviours). 
These two examples show us the importance of specifying what it is that you are pleased
about when praising your child. We can not assume that a child knows what we are
referring to. And if they get it wrong we can not only miss out on opportunities to increase
appropriate behaviour, but we can unknowingly encourage and increase inappropriate
behaviour. 
Complete Exercise 2.1 on page 14 of your workbook
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These seem obvious, but the unlabelled praise sentences are commonly used to praise
children. If you can ask the question what was? after your statement it was not labelled
praise. For example, what was Smart thinking? Picking the cup up off the floor?
Throwing the block across the room? Screaming at a sibling to be quiet? 
Remember that your child will not necessarily make the same connections between praise
and behaviour that we do, not matter how obvious they may seem to us. We want to make
sure that you child is 100% clear on what is appropriate and inappropriate behaviour and
what you want from them. 
When to use labelled praise
Labelled praise can be used in the following situations:
1. When your child complies with an instruction that you have delivered (e.g. you ask
your child to turn off the television and they get up and do so)
2. When your child does something that you would like them to do but have not
specifically asked them at that time to do (e.g. you ask them every day to pick up
their toys but today they did it without being asked)
3. When your child is engaging in appropriate behaviour (e.g. your child is playing
quietly whilst you are making dinner)
The aim is to catch your child for being good as often as you can and provide them with
labelled praise. Noticing good behaviour and responding to it is the flip side of what we
often do, which is notice bad behaviour and respond to it. Along with ignoring
inappropriate behaviour, this teaches your child that behaving appropriately is what will
win them your highly valued attention. 
Complete Exercise 2.2 on page 15 of your workbook
Procedure
1. As soon as your child begins to comply with a request, provide a statement that
tells your child that you are happy that he is doing what you asked. Use any
statement that tells your child that you appreciate that they are doing what you
asked them to do. For example:
• Thank you for doing what I asked you to do
• I like it when you do what I ask
• Good boy/girl for
• Wow, look how well [fast, neat etc.] you are doing(list activity)
OR
Catch your child engaging in an appropriate behaviour and provide a statement
that tells the child what it is that you are pleased about. For example:
• I like the way you are sitting quietly on the couch
• Thank you for putting your clothes away
• Wow, you remembered to pick up your toys all by yourself, you are clever!
• Good boy/girl for
6
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2. Make sure that you sound pleased. If you sound tired, bored or forced, your child
will notice and your praise will lose its impact. If you provide labelled praise in an
enthusiastic and interested manner it will mean more to your child. This may be
difficult at first but, as with all the techniques we will learn in this program, it will get
easier with practice. 
3. Make sure your body language is telling your child how much you appreciate their
compliance. Get close to your child when you use labelled praise, look at your child
and smile. You may also like to use hugs, kisses, pats, clapping etc. to show your
enthusiasm and appreciation. You will know what your child likes and therefore
what your child responds to. Your 10 year old may not find being hugged very
rewarding, especially in front of his friends! A brief statement and a wink may be
more appropriate here. With a younger child a hug may be a good way of
increasing the effectiveness of labelled praise. 
4. Resist the temptation to give a backhanded compliment such as Its about time
you put your toys away/did what I asked, why cant you do that all the time?!
Reminding the child of his previous mistakes or making him feel like his efforts are
not as good in light of his previous behaviour will be a negative consequence, not a
positive consequence. He will not be encouraged to comply with your requests if it
means he is reminded of his previous mistakes.  
Giving effective instructions
Aims 
1. To maximise the likelihood that your child will comply with your instructions
2. To make sure your child knows exactly what you want from him, therefore making
any consequences fair and reasonable
During our lives we are asked to do many things. Employers, spouses, friends, and people
in the community give us instructions. Sometimes we follow automatically without even
seeming to think about the instruction (e.g. Drive through to the next window please!),
sometimes we follow instructions out of consideration to other people (e.g. Please do not
disturb), and other times we may not want to follow instructions but we know we have to
anyway (e.g. You will have to work back late tonight). 
We also deliver many instructions to children every day. The number of instructions a
parent delivers to a child may be as many as 50 a day. If your child generally follows your
instructions most of these will probably happen without you paying them much attention.
However, if a significant number of these instructions result in whinging, complaining, or
simply refusing to do as they are told. Given the number of instructions you give your
child, this adds up to a lot of battles and negative experiences throughout your day. 
We will be looking at some ways to deal with your child when they do not follow an
instruction next session, but today we are going to look at how to give instructions that
give you the best opportunity of your child complying. This does not mean that this will be
enough to make your child comply with your instructions every time, but it means that
when you deliver your instruction your child will be clear on your expectations and will
have no plausible reason not to comply. This also means that you can put into place the
strategies we will learn next session without questioning whether it was really fair to
provide consequences for non-compliance, whether your child really knew what you
meant, whether you should give them a second chance and so on. This is especially
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reassuring when your strategies are met with comments from your child such as thats
not fair, I didnt know, I always get into trouble for no reason and some much more
colourful responses!
There are two areas that are important when thinking about instructions
1. Planning your instructions
2. Delivering your instructions
Planning your instructions
It is important to consider the following before delivering an instruction: 
1. The importance of the instruction  Is this something that your child has to do? If
it is something that you want you child to have a choice about then use a question.
For example Would you like to help me make a cake? Remember that if you ask
your child a question you have to accept that they have the right to say no and not
do that activity. If it is something you do not want you child to have a choice about
the do NOT ask a question, deliver an instruction. For example, say Put your
shoes away NOT Can you put your shoes away? or Will you put your shoes
away? There are children who will quite readily reply Yes I can or No I wont to
these statements and, to be fair to them, they are plausible answers, no matter how
irritating they are! 
This is much easier than it sounds, because as adults we often phrase our
instructions as questions because it sounds nicer. This is acceptable when you
are with people who understand that you are not really asking a question, but
children do not often make this distinction, whether it is because they genuinely
think you are asking a question or because they are being deliberately being
difficult! Either way, by phrasing your instruction as an instruction, not a question,
you avoid giving your child any way of talking their way out of it based of how you
present it. 
2. The number of instructions you give your child  Give your child one instruction
at a time. This way your child will not be confused or get lost part way through. Wait
until your child has completed the instruction and then ask the next one. This may
seem too basic for older children, however try this to begin with as it will increase
the chance of your child complying with your requests. 
Once they are complying with one instruction, then add another and so on.
Remember that sometimes we have to start small and that doing things this way
may actually get you to where you want to be faster in the end, and with a lot less
stress!
3. The timing of your instruction  Is it necessary for the child to carry out the
instruction immediately? If it is not then consider when you can give an instruction
so that it is more likely to be followed. Do not give an instruction when you know
your child will not follow it. For example, picking up clothes or toys is important but,
as much as mess may bother you, it is not essential that this is done immediately.
Therefore, giving the instruction while your child is watching their favourite
television program is not good timing. Wait until the program has finished and the
TV has been turned off so that you know you are not fighting an uphill battle before
you even begin. You may not see this as a time saver, but think of how much
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easier the process could be carried out without the yelling, complaining, ignoring
etc. that asking during the TV program could bring. For many parents their child
does not comply with many requests so you need to pick your battles and get the
most compliance and positive interaction with your child as you can if you are going
to get through your day in one piece! 
4. Can the child do the task?  Make sure that your child can do what you are
instructing them to do. We all know how much more effort and persistence is
involved in carrying out a difficult task or one that is above our ability. We often put
off such tasks until the very last minute, and your child is no different. If your child
sees the task as too difficult or overwhelming they are less likely to comply. You
may like to break bigger tasks up into small, achievable steps. For example, rather
than saying clean your room, you may first instruct your child to put his clothes
away, then a bit later on to tidy his toys and so on. You may also help your child if
the task if difficult. For example you may tell your child Put your shoes on please
and I will help you tie the laces. Also make sure your child has enough time to
complete the task. You will be able to estimate what is an appropriate amount of
time for your child to take given their age and skill level.
Delivering effective instructions
1. Get close to your child  You should be within arms reach of your child when you
give the instruction. Do not give it from across the room, no matter how capable
you think your child is of following it this way. Think about how much harder it is to
ignore an instruction from someone standing close to you than someone who
shouts from across the room.
2. Gain your childs attention  Say your childs name and wait for them to pay
attention to you before you deliver the instruction. Ideally make eye contact with
your child. If your child finds making eye contact difficult or stressful use your
knowledge of your child to judge whether you have their attention. If they are
watching TV or playing with a toy and you know this will make it unlikely that you
will be able to get their attention, terminate these activities first or interrupt them
(stand between them and the television, place your hands over the toy etc.). You
may like to turn your childs head gently towards you to make sure they are
listening. Use your knowledge of your child to decide whether this will cause any
problems. 
3. Give the instruction  Give your child the instruction in a firm but pleasant voice.
Be clear and specific in what you want your child to do. For example, do not say
Jack, go away and stop being a nuisance. Instead, tell your child Jack, please go
and play in the back yard until I have finished on the telephone. Tell your child
what you want him to do, not what you dont want him to do. For example, do not
say Greg, please stop eating with your fingers. Instead, tell your child Greg,
please use your spoon to eat with. The alternative may seem obvious to us and
implied in the instruction, however we do not want to leave your child any excuses
for behaving inappropriately. By telling your child what you expect them to do, they
cannot use I didnt know as an reason for misbehaving. 
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4. Wait for a response  Once you have given the instruction stay close to your child
and maintain eye contact. Think about how much harder it is to ignore someones
instruction when they are standing right next to you looking at you expectantly! Five
seconds is generally considered a reasonable amount of time to wait for your child
to move towards carrying out the instruction. 
5. Provide positive consequences (e.g. labelled praise) when your child complies
6. What to do when your child does not comply  We will be learning strategies
that can be used when your child does not follow your instructions next session.
For now, just do whatever you would normally do when your child does not follow
instructions. When practicing this procedure use instructions that you know your
child will follow (a good one might be Kelly, come here and eat this biscuit!)
Complete Exercise 2.3 on page 15 of your workbook
Activity 2.3
Break into small groups and practice giving an instruction to your child for the following
tasks. One person should play the child and one person play the parent. Everyone must
be the parent at least once. 
1. You want the child to come to the table because its dinner time
2. You want the child to pick up his toys
3. You want the child to put his shoes on
Note: The child is to comply with the request in the role plays 
After the role play help the parent evaluate their own performance. Identify things the
parent did well, and things that they could do differently next time
Complete the self-evaluation form on page 16 of your workbook
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Homework
1. Fill out behaviour recording charts for the 3 behaviours you selected (pages 20-25 of
workbook)
2. Practice ignoring and rate yourself at least once (submit form on page 17 of workbook)
3. Use labelled praise at least once a day (submit form on page 18 of workbook)
4. Practice a special play time with your child for 5 minutes at least twice a week. Rate
yourself at least once (submit form on page 18 of workbook)
5. Put into practice the strategies for giving effective instructions. Rate yourself at least
once (submit form on page 19 of workbook)
6. Finish any incomplete exercises from this session  Exercises to complete:
• Exercise Number: _________ Workbook page: ________
Which homework will I do in week 1?
1  [ x ] 2  [ x ] 3  [ x ] 4  [ x ] 5  [   ] 6  [   ]
Which homework will I do in week 2?
1  [ x ] 2  [ x ] 3  [ x ] 4  [ x ] 5  [   ] 6  [   ]
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MODULE 3: MORE GOOD BEHAVIOUR
Outline of todays session
• Review of material covered last session
• Review of homework
• Providing tangible rewards for appropriate behaviour 
• Reward charts, money and point systems for appropriate behaviour
• Removing privileges for inappropriate behaviour
• Response cost for inappropriate behaviour
• Time-out for serious inappropriate behaviour 
• Homework
Review of Module 2
• Ignoring 
• Attending to your child when they are playing
• Paying attention to compliance
• Giving effective instructions
Review of homework
1. Practice ignoring and rate yourself at least once (submit p.17 of workbook)
2. Use labelled praise at least once a day (submit p.18 of workbook)
3. Practice a special play time with your child for 5 minutes at least twice a
week. Rate yourself at least once (submit p.18 of workbook)
4. Put into practice the strategies for giving instructions. Rate yourself at least
once (submit p.19 of workbook)
5. Finish any incomplete exercises from last session
Increasing appropriate behaviour
We have already discussed two simple methods for increasing appropriate
behaviour: (1) paying attention to your child when they engage in appropriate
behaviour and (2) providing labelled praise. These are both valuable
procedures and can bring about changes in your childs behaviour. However,
for some families these are not enough by themselves to address all of their
childs behavioural difficulties. Three further methods for increasing
appropriate behaviour are:
1. Providing tangible rewards
2. Reward charts
3. Using Money/point systems
Provide tangible rewards
We discussed using praise to reward your child last session, and this is a very
effective way of encouraging the behaviours you like in your child. However,
sometimes this is not enough by itself to motivate the children to follow
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instructions and rules. There are various ways of rewarding your child with
tangible rewards such as small gifts or, if necessary, food. These are
especially useful for younger children and when starting a program with older
children to get them interested in what you are doing. 
Obviously you do not want to reward your child with these things every time
they engage in an appropriate behaviour. Instead, pick out a few behaviours
that you would like to see changes in and focus on these. Tailor your rewards
around the childs interests and be as creative as you want. If your child likes
a particular animal, TV character, sport, transport vehicle etc. find variations
on these themes. Do not spend large amounts of money. Some ideas for
small easy gifts your child might enjoy include:
- photocopied pages from a colouring book
- stickers, stamps, magazine cut outs (stickers, stamps and cut
outs can be placed on cards to build a collection)
- parts of an activity (e.g. one piece of a new puzzle given at a
time (can use cut outs for this too)
- photocopied pages of a book (and give actual book when all
pages are gained). 
Once your childs behaviour has improved to a level you are satisfied with,
you may wish to move to a reward chart or point system so that they have to
slowly increase the number of times they behave appropriately before they
can have a tangible reward. These methods are discussed below 
Complete Exercise 3.1 on page 26 of your workbook
Reward charts for appropriate behaviour 
A reward chart can be set up for a particular behaviour or group of behaviours
you would like to see increase in your child. Every time your child engages in
this behaviour they will earn a sticker/stamp/tick on the reward chart. When
they have a certain number of stickers/stamps/ticks they can earn a small
reward like the ones discussed above. This is an excellent way to slowly
increase the number of times children have to behave appropriately before
they can have a tangible reward. This is especially appropriate for younger
children and/or children who learn visually, as the chart can be displayed in a
prominent place and referred to frequently. 
The chart may begin by requiring 2 correct responses to earn a tangible
reward. Once this is effective, you can increase it to 3, then to 4 and so on.
This method of gradually and systematically increasing the number of times
the child has to behaviour appropriately to earn rewards makes sure that the
behaviour does not decrease because you are expecting too much too
quickly. The number of responses required is only increased by one response
each time, and only if the childs behaviour remains at an acceptable level. 
If you increase the number of responses required and find that your childs
appropriate behaviour decreases, you will need to go back to the previous
step. If your child asks why they have to earn more points for a reward, tell
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them that it is an achievement that they are graduating to a harder but
better chart. You may say they are too clever for the old chart or that they
have passed this level and are going onto the next one (you can even number
the charts). Most children will be happy with this explanation and will enjoy
their achievement. Some children will also enjoy the challenge of you trying to
see how clever they are with the new chart. Your knowledge of your child
will allow you to choose the best explanation for your child. 
Once your child has displayed the appropriate behaviour a significant number
of times to earn the reward, you may like to change the reward to larger
rewards, such as a special trip, time watching TV or playing games, a larger
toy (e.g. an entire puzzle or book), privileges (e.g. staying up 10 minutes later)
or special time with a parent or other family member. 
Money and point systems for appropriate behaviour
Older children may find reward charts babyish, in which case you will need
another method to encourage desirable behaviour without the expense of
providing endless tangible rewards or having your child dominate your life with
earned activities! These methods are based on the same principles as the
behaviour chart  exchanging earned points for a reward such as activities,
time with family members or friends, trips, toys, privileges etc. 
Money
Poker chips (or any similar concept) can be used as money by assigning
value (1 cent, 5 cents, 10 cents etc.) to different coloured chips, or play
money can be used. It is not recommended that real money be used. If you
are happy for your child to earn money in this way, allow an exchange of
chips or play money for real money. For example, the equivalent of 10 play
dollars could be exchanged for one real dollar. Set a limit on how much
money can be earned per week or month so that your child is also working for
social and other rewards as well. 
Points 
Some children may prefer to simply use a points system, with a certain
number of points earning them various rewards. The tally can be kept on a
whiteboard or the fridge and points can be exchanged for rewards as with
money.
No matter which system you decide to you, it is important that you sit down
and explain what will happen with your child. Tell your child that you feel that
they not being rewarded enough for doing good/nice things at home and you
would like to change that. You want to set up a special program so that the
child can earn privileges and nice things for behaving properly. This way the
program is presented as a positive experience and it will help your child feel
good about themself. 
Remember when finding rewards for your child that they must be something
your child will work for. It is a good idea to let your child come up with ideas
for rewards. The more involvement your child has in setting up these
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programs, the more likely they are to comply with them. With younger children
in particular, you may like to let them decorate behaviour chart, set up
menus of rewards, choose stickers or stamps, and physically place them on
when they are earned. For some children the placing of the sticker or stamp
on a behaviour chart is a reward in itself, and so is getting to keep the chart
when it has been completed. You want a reward system that will improve your
childs behaviour, but remember that you want to see these changes with the
least amount of outside intervention necessary. If your child will work for a
sticker, do not give them a bigger reward. You will be able to use your
knowledge of your child and trial and error to work out the appropriate level of
reward. 
Reward systems also teach children about money, and earning things in life
by engaging in appropriate behaviour. These are life skills that your child will
benefit from as they grow older. 
See list of privileges on page 28 of workbook
Reducing inappropriate behaviour
It is always preferable to try the above positive methods first before trying
more negative methods for changing behaviour. Remember that positive
behaviour methods are those that result in an increase in behaviour.
negative behaviour methods are those that result in a decrease in
behaviour. 
Remember that for every behaviour you want to decrease, there is a
behaviour you want to increase. If you want your child to stop hitting you
want to increase the amount of time your child keeps his hands to himself. If
you want your child to stop running through the house, you want to increase
your child walking through the house. By wording your childs behaviour in
this way, any behaviour problem can be looked at as behaviour to be
increased. 
However, sometimes positive behaviour methods are not enough by
themselves to change behaviour problems. It may be necessary to use a
negative behaviour strategy. We have already discussed one negative
behaviour strategy: ignoring. Ignoring can be used to decreases the
occurrence of minor inappropriate behaviour. Sometimes ignoring is not
appropriate or enough by itself to bring about the changes in your childs
behaviour you want. Three other strategies can be used to decrease
inappropriate behaviour:
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Removing privileges for inappropriate behaviour 
Make sure that your child knows the consequences for engaging in
inappropriate behaviours. Having a few simple rules that your child is
expected to follow at all times will help your child remember these. Setting up
household rules will be discussed next session. 
When your child displays an inappropriate behaviour tell your child what they
have done wrong and remove the privilege as you have discussed with them.
For example, you might have a rule that there will be no fighting over a toy or
the toy will be taken away. If your child is able to do so, get them to tell you
what the consequence is. For example ask What happens when we fight
over toys? and the child will reply Mummy takes it off us. This teaches
children to monitor their own behaviour and will help them learn and apply the
rule. 
The above scenario is an example of a logical consequence because the
removal of the privilege is related to the behaviour problem. Use logical
consequences whenever you can as they are more natural and easier to
apply. Losing a toy because they are fighting over it will make more sense to
a child than missing out on dessert six hours later. This also highlights the
importance of removing the privilege as close to the problem behaviour as
possible. This is especially important with younger children. A younger child
will have forgotten that he fought over a toy by dessert time, which means that
the consequence will not be as effective. If you take something away that can
be returned, return it after the time period you have discussed with your child.
This time frame will vary depending on the child. For a younger child a period
of a few hours is enough, however, for an older child a day or until the
weekend may be more appropriate. Some families have a Sunday box
where things that are confiscated go until the following Sunday. 
Items can be placed under lock and key or in the car boot if there is a chance
the child will retrieve it. 
This method of removing privileges is used in our everyday life. For example,
if you drive at a certain speed you will lose your license for a period of time. 
Complete Exercise 3.2 on page 26 of your workbook
Response cost for inappropriate behaviour
Response cost involves giving the child items that can then be lost for
inappropriate behaviour. At the end of a time period (e.g. a day) the child is
allowed to keep the items that are left. For example, you may tell your child at
the start of the day that they can have 10 lollies in a jar. However, every time
they swear they will lose one lolly. At the end of the day the child can keep the
lollies that are left in the jar. This can also be done with poker chips and play
money and exchanged as discussed above. 
Before starting a response cost program it will be necessary to get an idea of
number of times your child engages in the inappropriate behaviour. It is no
5
CIV Appendix C. Content of the BPT Program
use having 10 lollies in a jar if your child swears 20 times in a day, because
after swearing 10 times there is no reason for him to try not to swear because
the lollies are already all gone. Allow enough rewards for the child to earn at
least few even if they are at their worst. For a child who swears 20 times a
day, place 25 lollies in the jar. This means that your child will be successful
and the program is more likely to work. As your childs behaviour decreases
you can decrease the amount of rewards available so they have to work
harder to keep them. 
Do not take away tokens, objects, or privileges that your child has earned with
good behaviour. At a later stage you may be able to combine rewards and
response cost, but for the moment keeps these as two separate procedures.
Response cost is also used in our society. Take the example of driving again.
Drivers lose both money (in fines) and demerit points for offences. Similarly,
people may have their pay docked if they are late to work and so on. 
Time-out 
Time-out is a very powerful and useful procedure for reducing behaviour
problems. However, it is not recommended that you use it all the time.
Reserve time-out for destructive or harmful behaviours, or when the child is
extremely non-compliant. 
When you first introduce time-out only use it for one behaviour problem. You
can add other behaviours when you are getting results with this problem. To
make it easier, avoid problems outside the home for now. We will be
discussing how to deal with behaviour problems outside the home next
session. 
Before you introduce time-out it is important to select an appropriate time-out
area. This may be in a room free from anything interesting to the child or, if it
may be an area of the house with a time-out chair or mat. The advantage of
a time-out mat (e.g. an old towel) is that it is portable and can be used for
addressing behaviour problems outside the home. This will be discussed next
session. 
For the first week or so remind your child every morning of the behaviour that
will earn them time-out. Children can also be asked randomly throughout the
day what happens if to help them to remember. 
Time out chair/mat
A time-out chair or mat should be placed permanently in particular spot in
the house, preferable close to where the child usually plays. It should be
facing a wall and away from the TV. It should be far enough away from the
wall so that the child cannot kick the wall. 
1. When the child displays the inappropriate behaviour say in a firm but
calm voice (childs name) you (BRIEFLY describe inappropriate
behaviour) so you have to go to time out. Remove any toys the child is
holding or food they are eating. 
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2. The child must go to the time out area IMMEDIATELY, regardless of
any promises they make to do what you asked, not engage in the
behaviour again etc. Do not give warnings. Warnings make things
worse, not better. They teach the child that they can get away with
misbehaving at least once before facing consequences.
The child is not to go to the toilet, get a drink or argue with the parent.
3. If the child resists going to time-out you can gently physically escort
them to the time out area. DO NOT talk to your child when taking them
to time-out. Do not argue, do not scold, and do not reason with your
child. Use the techniques you learned in the ignoring procedure. 
Older children can be given an extra minute of time-out for each time
they refuse to go to the time-out chair (up to a total of 10 additional
minutes). For continued refusal beyond 10 additional minutes, time-out
is replaced with a more severe consequence such as the loss of a
privilege. The child should be told that they are not doing time-out
properly so they will (state privilege that will be lost). Do not say
anything else. 
4. How long should the child be in time-out? A general rule of thumb is
one minute of time-out for every year of the childs age, with a
maximum of 10 minutes. For a three-year-old three minutes of time out
is appropriate. For a nine-year-old, nine minutes is appropriate. Any
additional time earned by refusing to go to time out or leaving the time-
out chair (see below) is added onto this. This means that the total
amount of time a child should be given for time-out is 20 minutes (this
is for a 10-year-old who earned 10 additional minutes of time-out). This
does not include any additional time you have to wait for your child to
behaviour appropriately before being let out of time-out (see below) 
5. Starting the time-out  Tell the child they have to stay in time-out until
you tell them they can leave. Set a timer (preferably one that the child
can not hear). Note the time and remember any additional time the
child may have earned. 
6. Ignore your child whilst they are in time-out. Ignore any screaming,
crying or talking. Make sure you follow all of the steps taught in
ignoring last session. If the child receives any attention when they are
in time-out it will not be effective. Make sure siblings and family
members ignore the child as well. If they cannot ignore the child, ask
them to leave the room or place the time-out chair/mat where they
cannot pay attention to the child in time-out. Do not be persuaded by
comments like I dont care if I have to go to time-out or I like time-
out or by your child treating time-out as a game. These are not good
ways to decide if time-out is working. It does not matter how your child
reacts to time-out. Time-out is working if the behaviour you want to
decrease actually does decrease over time.
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7. If the child gets off the chair/mat  The only time you should do
anything during time-out is if your childs bottom leaves the chair/mat. If
this happens, say to your child you are not sitting on the chair/mat
properly. You have to stay in time-out for one minute longer. Do this
every time your childs bottom leaves the chair/mat. You should explain
to your child before introducing time-out what will happen if their bottom
leaves the chair. This means that when they are in time-out no further
explanation is needed. Many children will test you on this or turn it into
a game when you first introduce time-out. Stay calm and in control and
add one minute of time-out every time their bottom leaves the chair.
8. What if I run out of time? If you have given a total of 10 extra minutes
in time-out for refusing to go to time-out and/or leaving the chair do not
give any more extra time.  The child should be told that they are not
doing time-out properly so they will (state privilege that will be lost). Tell
your child time-out is finished. Do not say anything else. If you have to
do this, do NOT deliver any instructions immediately because there is
very little chance that your child will follow it. This will only lead to a
battle between parent and child and there are only so many privileges
that can be removed from the child before this method becomes
ineffective. Wait until the situation has calmed down and then give the
instruction again. If they do not follow your instruction you can try using
time-out again
9. Ending time-out  if your child completes time-out properly they MAY
leave the chair at the end of the total time-out period ONLY after 10
seconds of appropriate behaviour. Do not tell your child they must
leave the time-out area. If they want to stay there for the rest of the day
that is their choice. Do not be persuaded that time-out is not working if
this is their choice. Your child should NOT be allowed to leave the chair
if they are crying, yelling, screaming, whinging etc. This will have been
explained to the child before introducing time-out. Some children are
very good at crying, screaming, yelling and will show impressive
stamina at keeping this up for long periods of time! 
It is not unusual when introducing time-out for parents to have to wait
for up to an hour for the child to behave appropriate so they can be let
out of time-out. If you are firm and stick to the rules of time-out this time
will decrease very quickly. If you give in and let your child out of time-
out when they are only crying a little bit your child will learn that crying
gets them out of time-out. Your child needs to understand that they go
to time-out when you tell them to and that time-out only ends when you
say it does. You have told your child that they have to stay in time-out
until you tell them they can leave. If your child is to listen to you and
take you seriously you have to mean what you say. This is harder than
it sounds, especially when you are faced with yelling, screaming and
crying that you know will stop if you give in. 
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Remember that doing the hard yards now will make these techniques
more effective and make them work faster. It also means that you wont
have to use these negative techniques as much in the future. 
10. After time-out has finished  When you tell your child that time-out is
finished it IS finished. DO NOT discuss the inappropriate behaviour or
tell the child that if they had not behaved inappropriately they would not
have had to go to time-out etc. You can use labelled praise for
appropriate behaviour following time-out (e.g. I like the way you are
playing nicely with your sister), but do not compare this to the
behaviour that earned them time-out (e.g. You are not hitting your
sister now so you wont have to go to time-out again). 
If your child asks you why they had to go to time-out remind them that
when they engage in that particular behaviour the consequence is time
out. Do not enter into a discussion about this. If your child asks about
the procedure answer them briefly and to the point. Do not have a
discussion. 
If your child received time-out for not following an instruction, give the
instruction again as soon as time-out is finished. If the child follows the
instruction provide labelled praise. If they do not follow the instruction,
repeat the time-out procedure. The first time you introduce time-out you
may have to use it 10 times in a row before the child realises that you
are serious and follows your instruction. This is not a problem, just
make sure that you have the time to repeatedly do time-out when you
begin. The child will actually learn better this way. Think of how much
better you learn a new skill if you do it 10 times in a row compared to
once a day or twice a week. You may find that for the first week of
using time-out your child gets time-out 10 times a day and is in there
for half an hour at a time because they wont stop screaming. However,
both the number of times you need to use time-out and the length of
time they scream will reduce as long as you stand your ground and
continue using time-out properly.
11. Monitoring time-out  When you introduce time-out make a record of
when it is used, how long the child remained in time-out for and any
problems with the procedure (e.g. refusal to go to time-out, screaming,
any steps you forgot). This will allow you to see the how well time-out is
working. If you are having trouble with time-out, this will also having
and help you to work out why it is not working. 
Using a room for time-out
Some parents prefer to use a time-out room. This may be preferable if the
child is very young, has limited understanding or will not stay in the chair
despite repeated efforts. Select an area that is safe and boring. Make sure
that the time-out room is not reinforcing. A child who is sent to his room and
has access to TV, videogames, and/toys is not going to learn from the time-
out procedure. Use a room with as little in it as possible and keep items out of
9
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reach of the child. Remember that a child who is sent to the bathroom for
time-out because it is a boring room can find pleasure in emptying all the
cupboards and bottles and squeezing toothpaste all over the mirror! 
If the child attempts to escape by opening the door do not hold the door
handle and engage in a battle that becomes reinforcing for the child. Time-out
will not work while you are interacting with your child in this way. A hook and
eye can be easily fitted to doors, or internal door handles can be removed to
prevent the door being opened from the inside (if the handle is removed it is a
good idea to keep it in the room out of reach of the child so that others do not
get locked in). 
Follow the procedures outlined above for using time-out. Obviously you will
not have to worry about the child leaving the time-out area if they cannot do
so. However, if you cannot prevent the child from leaving the room, you can
use the procedure described above when the child leaves the time-out chair. 
Do not make any effort to make up for anything your child misses when they
are in time-out. Time-out is effective because of what is missed when they are
in time-out. If your child is watching a video when they are sent to time-out do
not stop the video. If your child is part way through a meal do not wait until
they have finished before allowing the rest of the family to leave the table. If it
was their turn to use a toy when they were sent to time out do not allow them
to have a turn because they missed out on their turn. 
Parents generally find time-out to be an acceptable and effective procedure
when used properly and sensibly. Time-out procedures are also used in our
society. For example, people who behave in an inappropriate manner at
sporting matches are told to leave the ground. They are therefore having
time-out from the reinforcement of watching the game. 
If you have any questions or concerns about using time-out or are having
difficulty getting results following this procedure do not hesitate to speak to the
facilitator about these concerns. 
Why isnt time out working with my child?
If time out is not working it is probably because it is not being implemented
properly. It may be because
1. The child is receiving attention on the way to time out (e.g. talking)
2. The time out area is reinforcing (e.g. contains activities or people, TV,
views from windows etc.)
3. The child is escaping a task (e.g. the child is not being asked to
complete the task once time out is finished)
4. The child is being reinforced after timeout (e.g. talking to parents,
cuddles)
5. The child is let out of time-out when they are still behaving
inappropriately (e.g. crying, yelling, screaming etc.) 
6. The child is not receiving enough positive attention for good behaviour.
Time-out works best when the child is receiving lots of positive attention
throughout the day. If your child does not receive this attention they may
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misbehave to bring about the attention that time-out brings, even if this
attention is very small and does not seem like good attention to you. A
child who does not get enough attention will seek out more attention, even
if the attention is not positive. The more rewarding the childs everyday
interactions and activities are, the more powerful the time-out procedure
will be
Activity 3.1
Break into small groups and practice time-out for the following tasks. One
person should play the child and one person play the parent. Everyone must
be the parent for each example. 
1. The child will throw a cup across the room
2. The child does not follow an instruction 
After the role play help the parent evaluate their own performance. Identify
things the parent did well, and things that they could do differently next time
Complete the self-evaluation form on page 26 of your workbook
Which procedure should I use?
The procedures we discussed can be looked at along a continuum of
appropriate-inappropriate behaviour. At the appropriate behaviour end we
might use tangible rewards and reward charts/point systems for behaviour the
child does not currently engage in or does not engage in very often. These
strategies are also useful for increasing appropriate behaviour that is hard to
change. Moving along the continuum we might use labelled praise and paying
attention for increasing appropriate behaviour that is already in the childs
behaviour repertoire and/or does not require as much intervention. Moving to
the inappropriate behaviour end of the continuum we have ignoring that can
be used for minor inappropriate behaviour. If this behaviour persists despite
ignoring, we may want to move further along the continuum to response cost.
Finally, at the farthest end of the continuum we have time-out, which is
reserved for destructive or harmful behaviours. Time-out can also be used to
teach compliance to instructions if other methods have not been effective.
When deciding upon an intervention it is important to take into consideration
the purpose of the childs behaviour, which we discussed in Module 1. 
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Homework
1. Fill out behaviour recording charts for the 3 behaviours you selected
(pages 31-36 of workbook)
2. Choose a behaviour that you would like to increase. Design a reward
chart, money or point system for this behaviour and put it into place.
Bring this to show and discuss next session
3. Describe a response cost procedure you could use with your child (page
27 of workbook)
4. If you use time-out, record how long your child was in time-out and any
problems (page 29 of workbook) and rate yourself at least once (submit
page 30 of workbook)
5. Finish any incomplete exercises from this session  Exercises to complete:
• Exercise Number: _________ Workbook page: ________
• Exercise Number: _________ Workbook page: ________
Which homework will I do in week 1?
1  [ x ] 2  [   ] 3  [   ] 4  [   ] 5  [   ]
Which homework will I do in week 2?
1  [ x ] 2  [   ] 3  [   ] 4  [   ] 5  [   ]
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SESSION 4: MAINTAINING BETTER BEHAVIOUR
Outline of todays session
• Review of material covered last session
• Review of homework
• Rules
• Managing behaviour problems outside the home
• Managing behaviour problems in the future
• Homework
Review of Module 3
• Tangible rewards for appropriate behaviour
• Reward charts





1. Behaviour recording charts for the 3 behaviours you selected
2. Reward chart, money or point system for a behaviour you would like to
increase and put it into place
3. Response cost procedure you could use with your child
4. Time-out (submit form on p.30 of workbook)
5. Complete unfinished exercises from last session 
Rules
Most parents can tell you what their children are allowed to do and what they
are not allowed to do. However, these are rarely written down as rules.  
What are the advantages of having rules?
The advantages of having a written set of rules are:
(1) Everyone knows the rule and cannot use the I didnt know excuse to
escape consequences
(2) You are more likely to be consistent in dealing with the same behaviour
problem each time it happens
(3) All adults in the family will deal with the behaviour problem in the same
way (and other siblings will happily remind you when someone breaks
a rule!)
(4) Sometimes just having a rule can effect a childs behaviour
(5) Rules can be seen as triggers for inappropriate behaviour that are
always present. By making a rule you do not have to give the same
instruction over and over. 
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For example, instead of telling your child 17 times a day to stop jumping
on the couch and sit on the couch you can have a rule that says You
must sit on the couch. No jumping on the couch. This rule can be taught
to the child so that they learn to monitor and take control of their own
behaviour. 
This is an important skill because we all have to follow many rules in our
lives. We cannot rely on other people to be telling us what we can and
cant do every minute of the day. For example, we have to learn that the
rule is to stop when you come to a red traffic light. Imagine the chaos if we
had to be told by someone every time we approached a red traffic light
stop at the red light. Similarly, your child needs to learn that she is not
allowed to poke or hit other children, yell when they do not get what they
want or spit out their food when eating. These rules are also important at
school and in a social setting. You do not want your child to only be
changing their behaviour in response to instructions given by other people.
The aim is for your child to be able to independently monitor their own
behaviour. 
What sort of rules should I use?
There are two types of rules that we commonly use. Do rules that tell
someone what to do, for example James will hang his school bag up when
he comes home from school, and Dont rules that tell someone what they
should not do, for example Melissa will not hit her brother. 
However, all rules can be written as Do rules. Melissa will not hit her
brother can be written as Melissa will keep her hands to herself. It is best to
use a Do rule whenever possible. If you want to use a Dont rule, also
specify the alternative behaviour. For example, Melissa will not hit her
brother, she will keep her hands to herself, or, if Melissa is hitting her brother
when he takes her toy off her, the rule might be Melissa will not hit her
brother, she will ask him to give the toy back. If he does not give the toy back
she will tell mum. Remember that if your child is engaging in a difficult
behaviour for a specific purpose, you need to provide an alternative behaviour
that serves the same purpose. This should be stated in the rule. 
How many rules should I have?
It may be hard to decide which rules to focus on, because you can probably
think of a rule for everything your child does! If you have too many rules your
child will not remember them. You also do not want your interactions with your
child to be dominated by rules. Most families find that five or six rules will
cover the most important issues. The number of rules you have will depend
on the age of the child and their level of understanding. For the moment,
decide on two or three of the most important rules and start with them. Try to
make rules that apply to everyone in the household, or all of the children, so
that your child does not feel singled out. Make sure that consequences are
applied to everyone that breaks the rule. Try and make these consequences
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the same for all rule-breakers if possible. As a rule of thumb, there should be
more Do rules than Dont rules. 
How do I use rules to change my childs behaviour?
1. The rules need to be written down and pinned up somewhere. This
may be in a public place like on the fridge, or in a more private place
like the inside of a wardrobe door in the childs bedroom. If your child
cannot read, pictures can be used. Your child is more likely to be
cooperative if they are involved in this procedure. This may mean your
child helping you choose some appropriate rules and/or writing them
down and decorating the rule sheet. 
2. Your child needs to be reminded of the rules. This will need to be done
frequently when the rule is first introduced. If your child can read, get
them to read the rules in the morning. If your child cannot read get
them to look at the pictures and tell you what the rule is or listen to you
state the rule. You can also ask your child what the rules are
throughout the day in a friendly, positive manner. For example you
might say Melissa, what is the rule about hitting? and Melissa would
be expected to say we do not hit, we keep out hands to ourselves (or
something similar). 
3. Remember that behaviours that are followed by positive consequences
will be more likely to occur again in the future. Make sure that you
provide a positive consequence (e.g. labelled praise) when the child
follows the rules. 
4. What if my child breaks the rule?   If your child breaks the rule ask your
child to state the rule. Sometimes it might be necessary to provide a
negative consequence for breaking the rule. We discussed some
negative consequences that you could use last session. 
5. Changing rules    as your child develops the things that are important
for him will change and so the rules for his behaviour will probably
change to. You may wish to remove some rules, add others, or reword
existing rules. 
Turn to Exercise 4.1 on page 37 of your workbook
Managing behaviour problems outside the home
DO NOT USE ANY TECHNIQUES OUTSIDE THE HOME UNTIL THEY
HAVE BEEN VERY EFFECTIVE AT HOME. THIS IS PARTICULARLY
IMPORTANT FOR TIME-OUT
After your child is following instructions within the home and their behaviour
has improved, it will be easier to teach your child to behave appropriately in
public places such as shopping centres, restaurants and whilst visiting people.
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The key to success is being prepared. Establish a detailed plan and discuss
this with your child BEFORE you go out into the public place. 
There are simple steps to follow before you enter a public place:
1. Establish the rules before going into the place
As well as discussing with the child your rules on how to behave when out.
discuss these again before entering the place. Some common rules may be
hold my hand or stay close to me, keep your hands to yourself and talk
in a quiet voice. Ask your child to tell you the rules before you go into the
place. Remind your child if they have forgotten one or all of the rules and get
your child to repeat them back to you. Provide labelled praise for your child
remembering and/or stating the rules. Do not enter the place until the child
has stated the rules. If your child still refuses to comply apply a negative
consequence. If your child still refuses to comply then take them to time-out
(see below). 
2. Set up incentives for your childs compliance
Before you leave the house organise rewards and incentives for your child
compliance. Discuss these with your child before entering the place. For
children who are using tokens/money or reward charts these can be used.
Stickers can be given while you are out and placed on the chart as soon as
you return home. For children who are too young for these systems you can
take along a small bag with snacks, stickers, stamps and so on (refer to the
rewards discussed last session) to give to your child for good behaviour
throughout the outing. Always use labelled praise along with these methods.
On some occasions you may wish to reward your child by allowing them to
purchase something at the end of a trip. This should only be done on rare
occasions and saved for exceptionally good behaviour so that your child does
not come to expect this every time you go out. An better alternative would be
to allow the child to cash in their points or money for the same reward. 
3. Set up punishment for non-compliance
Before leaving the house, think about what you will do if your child does not
comply. Discuss this with your child, and repeat this discussion before
entering the place. In most cases, the best system to use is response cost
(with chips, tokens, foods etc.) for minor rule violations and the use of time-out
for moderate to severe inappropriate behaviours. Do not be afraid to use time-
out in public places, as it will often be the most effective method for teaching
the child to behave in these situations. After you have explained the
punishment to the child you may enter the place. As soon as you enter the
place provide your child with lots of labelled praise for following the rules. Also
look around for an appropriate time-out area. Some suggestions for
appropriate time-out areas include:
(1) In shopping centres and department stores  an isle that is not used a
lot by other shoppers; facing a clothing rack; a restroom; changing
rooms
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(2) In supermarkets  the furthest corner of the store; a relatively empty
isle facing boring items. Supermarkets are difficult for finding a time-out
place, so you may have to use one of the alternatives for time-out listed
below
(3) In restaurants  Use the restrooms or one of the alternatives listed
below
(4) In another persons home  an appropriate area of the house. Make
sure you explain to the family what you are doing BEFORE you
implement the time-out and ask them to follow the rules (do not pay
attention to the child, ask questions during the procedure etc.)
(5) In the car  pull over into a safe stopping area and have the child do
time-out on the floor of the back seat. Have everyone who cannot
ignore the child (e.g. siblings) wait outside the car. NEVER leave your
child in the car unattended. 
If your child starts to misbehave IMMEDIATELY use the response cost
procedure you have decided upon or place the child in time-out. Do not repeat
the warning as your child has already stated the rules and knows what will
happen if they misbehave. 
When using time-out in public places the minimum amount of time they earn
can be half of what it is at home. This is not only to make things easier for
you, but because time out in public places is very effective with children. 
If you have been using a mat at home for time-out this can be taken with you
and used wherever you are. If the child refuses to go to time out or leaves
time-out without permission use the same strategies you would use at home. 
If you cannot use time-out in a public place
Here are some alternatives to using time-out in public places. These should
only be used if you cannot find a suitable time-out area. 
1. Take the child outside the building and have them face a wall
2. Take the child back to the car, place them on the floor of the back seat
and wait in the front seat or beside the car
3. Take along a small notepad. Before entering the place tell your child
that you will write down any episode of inappropriate behaviour and the
child will have to go to time-out as soon as they get home. Taking a
picture of the child in time-out with you and showing this to the child
when they earn time-out may be helpful
4. Take along a ball-point or felt tip pen or texta. Before entering the place
tell the child that if they behave inappropriately you will put a mark on
their hand. Each mark on their hand earns them a minimum sentence
in time-out when they get home
If the child earns multiple time-outs make the child serve each one separately
but consecutively as soon as you get home. For example, if a child earns 3
time-outs, send them to the first time-out as soon as you get home. When
they have finished the first time-out tell them their first time-out has finished so
they can stand up for (approximately) 10 seconds and then tell them they
have to start their second time-out and so on. 
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If you are using negative procedures to reduce unwanted behaviours, make
sure that you are always using positive techniques to increase desirable
behaviours as well. This will encourage good behaviour and prevent going out
being solely a negative experience for everyone involved. 
Managing behaviour problems in the future
Here are some strategies that will help minimise the occurrence of behaviour
problems in the future:
1. Daily routines
2. Identifying high-risk situations
3. Planned activities routines
Daily routines
Daily routines are a sequences of tasks that are associated with particular
times of days or activities. For example, you may have a morning routine, a
bedtime routine or a meal time routine. Each family needs to work out their
own routines to suit them. 
Daily routines benefit both parents and children alike. Parents find it easier to
get things done by going about their day in a more organised fashion. It is
much easier to approach tasks in a systematic fashion than to just dive in
anywhere and hope for the best. Children are much easier to manage if there
are rules and routines surrounding activities and times of day. Children will
know what is expected of them and their behaviour can be monitored easily. 
Finally, it is easier to teach children to be independent in the context of a
routine. If you use a bedtime routine the child will learn that getting ready for
bed involves packing up toys, putting on pyjamas, brushing teeth and saying
good night to everyone. This means that you do not have to be with your child
every step of the way and give instructions for every individual tasks. Younger
children will benefit from having routines presented in pictures to help them
remember what has to be done. Older children who have difficulty
remembering things can be given the routine in written or picture form. 
Identifying high risk situations
Sometimes you will have to go places or participate in activities that you know
may bring about misbehaviour in your child. This may include a long car trip, a
visit to a siblings basketball grand final, or a meeting with a bank manager.
Planning ahead for these high risk situations can avoid many problems. If you
problem-solve beforehand you will not have to work out how to deal with your
childs behaviour on the spot once it has already become out of control. The
main focus of these times is to avoid your child becoming bored and therefore
misbehaving.
Turn to Exercise 4.2 on page 38 of your workbook
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Developing a planned activities routine
1. Identify a particular high-risk situation
2. Select interesting activities for your child to engage in
3. Decide on behaviours you expect from your child in this situation
4. Decide on behaviours that are not allowed in this situation
5. Select positive consequences for your child engaging in expected
behaviours
6. Select negative consequences for your child engaging in those behaviours
you have stated as not allowed
7. List negative consequences for difficult behaviours
8. Describe details for a practice session (when, where, who should be
present)
To implement the planned activities routine follow these steps:
1. Prepare in advance  have everything you need, including engaging
activities and items for rewards and response cost
2. Talk to your child about the rules (see Managing behaviour problems
outside the home above)
3. Carry out the activities 
4. Hold a follow-up discussion with the child. Praise him for things he did
well and ask him if he thinks there is anything he could improve on next
time. Provide a positive or negative consequence if it is warranted
5. Refine and review if necessary  make any changes that are
necessary
Summary of the program
See separate handout Home Improvements: Quick reference guide
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Homework
1. Continue to fill out behaviour recording charts for the 3 behaviours you
selected (pages 40-45 of workbook)
2. Write up a planned activities routine for one high risk situation (page 39 of
workbook)
3. Fill out the What I want to work on section under Telephone consultation
#1 on the pages 46-47 of your workbook
• Choose between 1 and 3 issues that you would like to discuss with the
facilitator for your first telephone consultation. 
• List what you have done already to try and fix the problem and why you
think this did not work. 
• List any strategies you learnt during the program that you think may help
the problem. 
• Briefly write down how you would use these strategies to solve the problem.
Please note that this must be completed before the telephone consultation
can take place. 
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C.3 Parent workbook
Behaviours to measure throughout the session
Decide on two behaviours, in addition to compliance with instructions, which will be






How this behaviour will be measured: 
---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------








How this behaviour will be measured: 
---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------




How this behaviour will be measured: 
---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------
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MODULE 1: WHY DO CHILDREN MISBEHAVE?
Exercise 1.1
Identify the triggers, behaviours and consequences of behaviour and the
impact of the consequences on the future occurrence of the behaviour.
1. Angela screams when she sees a dog coming towards her on the
footpath. The owner of the dog crosses the street and walks on the other




Effect on future occurrence of behaviour: __________________________
2. Julie is asked to clean her room. After she has finished, her mum gives




Effect on future occurrence of behaviour: __________________________





Effect on future occurrence of behaviour: __________________________
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Exercise 1.2
Write a list of at least 10 positive consequences for your child below:












Write a list of at least 6 positive consequences for your child below:
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Exercise 1.4
Think about your own children  can you think of any behaviours they engage in








Think about your own childs behaviour  can you think of examples where your
child engages in particular behaviours because soon after engaging in that
behaviour they get what they want? Remember that your child doesnt have to








Think about your own childs behaviour. Does your child display difficult
behaviours when asked to do something? It doesnt have to occur every time
they are asked to do something, only when they are asked to do something they
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Behaviour Recording Chart
Childs name:
Behaviour being measured:     Compliance
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured:     Compliance
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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MODULE 2: ENCOURAGING GOOD BEHAVIOUR
Activity 2.1  Self-evaluation (Ignoring)
1. Did I look at my child at any point? YES NO
2. Did I look in my childs direction? YES NO
3. Did I turn away from my child completely? YES NO
4. Did I avoid looking at my child? YES NO
5. Did I avoid looking in my childs direction? YES NO
6. Did I speak to my child at all? YES NO
7. Did I comment on my childs behaviour? YES NO
8. Did I give an instruction? YES NO
9. Did I initiate any physical contact with my child? YES NO
10. Did I let my child cuddle me? YES NO
11. Did I let my child climb into my arms? YES NO
12. Did I ignore with my body language? YES NO
13. Did I wait until the behaviour stopped before paying
attention to my child? YES NO
14. Once I returned my attention to my child did I comment
on their misbehaviour? YES NO
What did I do well? _____________________________________________________
______________________________________________________________________
______________________________________________________________________
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Activity 2.2  Self-evaluation (Attending during play)
1. Did I help my child select an appropriate activity? YES NO
2. Did I get close to my child and stay close to them? YES NO
3. Did I provide a running commentary? YES NO
4. Did I ask my child a question? YES NO
5. Did I give my child an instruction? YES NO
6. Did I comment on my childs performance? YES NO
7. Did I correctly ignore any misbehaviour? YES NO
What did I do well? _____________________________________________________
______________________________________________________________________
______________________________________________________________________




Identify (circle) whether the following statements are labelled or unlabelled praise
1. Good job
LABELLED PRAISE UNLABELLED PRAISE
2. I like the way you are playing nicely with your sister
LABELLED PRAISE UNLABELLED PRAISE
3. Thank you for putting your plate in the sink
LABELLED PRAISE UNLABELLED PRAISE
4. Excellent work
LABELLED PRAISE UNLABELLED PRAISE
5. Smart thinking
LABELLED PRAISE UNLABELLED PRAISE
1
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Exercise 2.2
Think of three things your child does well and write a sentence using labelled









Tick the instructions below that you think are GOOD instructions. Do not tick
those instructions that you think are good to ask a child. Tick the ones that are
good instructions according to the things we have discussed above.
1. Pick up your toys [   ]
2. Greg, get ready for bed [   ]
3. Angela, please put your plate in the sink [   ]
4. Lisa, pick up your clothes, put them in the clothes basket, 
make your bed, put your shoes on and get in the car [   ]
5. Amy, get in the car, hurry up. Did you hear me? [   ]
6. Matthew, pleasure put your shoes on(pause)Thank you
for doing what you were asked and putting your shoes on [   ]
7. Jamie, can you stop hitting your brother please [   ]
1
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Activity 2.3  Self-evaluation (Instruction giving)
1. Did I phrase my instruction as a question? YES NO
2. Did I give my child more than one instruction? YES NO
3. Did I think about the timing of my instruction? YES NO
4. Did I make sure my child could do the task? YES NO
5. Was I within arms reach of my child when I spoke? YES NO
5. Did I get my childs attention before I spoke? YES NO
6. Was my instruction clear and specific? YES NO
7. Did I tell my child what I wanted him not to do? YES NO
8. Did I tell my child what I wanted him to do? YES NO
9. Did I stay close to my child and wait for a response? YES NO
10. Did my child comply?
11. Did I provide positive consequences for compliance YES NO
OR
12. Did I provide negative consequences for non-compliance YES NO
What did I do well? _____________________________________________________
______________________________________________________________________
______________________________________________________________________
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HOMEWORK FOR MODULE 2  TO BE SUBMITTED
IGNORING (self-evaluation)
1. Did I look at my child at any point? YES NO
2. Did I look in my childs direction? YES NO
3. Did I turn away from my child completely? YES NO
4. Did I avoid looking at my child? YES NO
5. Did I avoid looking in my childs direction? YES NO
6. Did I speak to my child at all? YES NO
7. Did I comment on my childs behaviour? YES NO
8. Did I give an instruction? YES NO
9. Did I initiate any physical contact with my child? YES NO
10. Did I let my child cuddle me? YES NO
11. Did I let my child climb into my arms? YES NO
12. Did I ignore with my body language? YES NO
13. Did I wait until the behaviour stopped before paying
attention to my child? YES NO
14. Once I returned my attention to my child did I comment
on their misbehaviour? YES NO
What did I do well? _____________________________________________________
______________________________________________________________________
______________________________________________________________________
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Labelled Praise
Record labelled praise for each day. Record the date, tick if labelled praise was
used and, if so, write the exact wording of your labelled praise
Date Labelled praise Labelled praise statement
SPECIAL PLAY TIME (self-evaluation)
1. Did I help my child select an appropriate activity? YES NO
2. Did I get close to my child and stay close to them? YES NO
3. Did I provide a running commentary? YES NO
4. Did I ask my child a question? YES NO
5. Did I give my child an instruction? YES NO
6. Did I comment on my childs performance? YES NO
7. Did I correctly ignore any misbehaviour? YES NO
What did I do well? _____________________________________________________
______________________________________________________________________
______________________________________________________________________
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INSTRUCTION GIVING (self-evaluation)
1. Did I phrase my instruction as a question? YES NO
2. Did I give my child more than one instruction? YES NO
3. Did I think about the timing of my instruction? YES NO
4. Did I make sure my child could do the task? YES NO
5. Was I within arms reach of my child when I spoke? YES NO
5. Did I get my childs attention before I spoke? YES NO
6. Was my instruction clear and specific? YES NO
7. Did I tell my child what I wanted him not to do? YES NO
8. Did I tell my child what I wanted him to do? YES NO
9. Did I stay close to my child and wait for a response? YES NO
10. Did my child comply?
11. Did I provide positive consequences for compliance YES NO
OR
12. Did I provide negative consequences for non-compliance YES NO
What did I do well? _____________________________________________________
______________________________________________________________________
______________________________________________________________________
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Behaviour Recording Chart
Childs name:
Behaviour being measured:     Compliance
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured:     Compliance
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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MODULE 3: MORE GOOD BEHAVIOUR
Exercise 3.1














Activity 3.1  Self-evaluation (time-out)
1. Did I tell my child what they did wrong? YES NO
2. Did I tell my child they had to go to time-out? YES NO
3. Was my definition of the behaviour brief? YES NO
4. Did I remove any objects from my childs hands? YES NO
5. Did I talk to my child after telling them to go to time-out? YES NO
6. Did I give my child the right minimum amount of time-out? YES NO
7. Did I remember to add on any additional minutes earned? YES NO
8. Did I tell my child to stay in time-out until I told them they YES NO
could leave?
9. Did I set the timer? YES NO
10. Did I ignore my child completely during time-out? YES NO
11. Did I talk to my child during time-out? YES NO
2
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12. Did I look at my child during time-out? YES NO
13. Did I talk about my child during time-out? YES NO
14. Did everyone else ignore my child during time-out? YES NO
15. Did my child leave the time-out area? YES NO
16. Did I use the strategies for my child leaving time-out? YES NO
17. Did I add any additional minutes earned? YES NO
18. Did I wait until my child was behaving appropriately before 
ending time-out? YES NO
19. Did I tell my child time-out was finished and they MAY 
leave time-out now? YES NO
22. Did I discuss my childs behaviour or time-out with my 
child afterwards? YES NO
23. Did I record the time-out details on my recording sheet? YES NO
What did I do well? _____________________________________________________
______________________________________________________________________
______________________________________________________________________
What could I do differently next time? _____________________________________
______________________________________________________________________
______________________________________________________________________
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List of privileges  /activities  
• Watching TV
• Time on computer/Play Station, Nintendo, X-box etc.
• Have a friend over or go to friends house
• Reading/being read to
• Time with a parent or another special person
• Play sports
• Build something
• An outing with friends and/or family
• Shopping




• Listen to music
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Time Out (TO) Record Chart
Name: ___________________________ Place: Home
Behaviour which earns TO: ________________________________________
________________________________________________________________
________________________________________________________________
Time Out plan: Minimum time in TO is                  minutes.
Behaviour in TO must be OK for last 10 sec before leaving
TO





Comments about behaviour, progress, or
difficulties with applying Time Out
TIME-OUT (self-evaluation)  TO BE SUBMITTED
3
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1. Did I tell my child what they did wrong? YES NO
2. Did I tell my child they had to go to time-out? YES NO
3. Was my definition of the behaviour brief? YES NO
4. Did I remove any objects from the childs hands? YES NO
5. Did I talk to my child after telling them to go to time-out? YES NO
6. Did I give my child the right minimum amount of time-out? YES NO
7. Did I remember to add on any additional minutes earned? YES NO
8. Did I tell my child to stay in time-out until I told them they YES NO
could leave?
9. Did I set the timer? YES NO
10. Did I ignore my child completely during time-out? YES NO
11. Did I talk to my child during time-out? YES NO
12. Did I look at my child during time-out? YES NO
13. Did I talk about my child during time-out? YES NO
14. Did everyone else ignore my child during time-out? YES NO
15. Did my child leave the time-out area? YES NO
16. Did I use the strategies for my child leaving time-out? YES NO
17. Did I add any additional minutes earned? YES NO
18. Did I wait until my child was behaving appropriately before 
ending time-out? YES NO
19. Did I tell my child time-out was finished and they MAY 
leave time-out now? YES NO
22. Did I discuss my childs behaviour or time-out with my 
child afterwards? YES NO
23. Did I record the time-out details on my recording sheet? YES NO
What did I do well? _____________________________________________________
What could I do differently next time? _____________________________________
3
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Behaviour Recording Chart
Childs name:
Behaviour being measured:     Compliance
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured:     Compliance
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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MODULE 4: MAINTAINING GOOD BEHAVIOUR
Exercise 4.1
Decide upon two or three rules that you could use in your household. Decide
who is expected to follow each rule how each rule would be put into place.
Rule #1: ____________________________________________________________
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Exercise 4.2




Some examples of potential high-risk situations:
• Waking up
• Morning routine  e.g. getting ready for school
• Mealtime
• When you are on the phone
• When your attention is on another child
• When you are cooking or completing another activity
• Going out
• When you have visitors
• Travelling in the car
• When siblings come home from school
• Getting ready for bed
• Going to bed
• Visiting the doctor (or another professional)
• Shopping
• Playing alone
• In public places
• Bath/shower time 
• Doing homework
• Other  _________________________
• Other  _________________________
• Other  _________________________
• Other  _________________________
• Other  _________________________
4
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Developing a planned activities routine1




















6. Select negative consequences for your child engaging in those behaviours you












1 Taken from Sanders, M. & Hudson, A. (2003) Signposts for Building Better Behaviour. Module
4: Planning for better behaviour. Melbourne: Department of Human Services. 
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Behaviour Recording Chart
Childs name:
Behaviour being measured:     Compliance
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured:     Compliance
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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TELEPHONE CONSULTATION #1
Date: ___________ Time: _____________
WHAT I WANT TO WORK ON
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Homework
1. Put into place at least one of the strategies developed with the
facilitator to report back on during Telephone consultation #2
2. Fill out behaviour recording charts for the 3 behaviours you selected
(pages 50-45 of workbook)
3. Fill out the What I want to work on section under Telephone
consultation #1 on the pages 56-57 of your workbook
• Choose between 1 and 3 issues that you would like to discuss with the
facilitator for your final telephone consultation. 
• List what you have done already to try and fix the problem and why you
think this did not work. 
• List any strategies you learnt during the program that you think may help
the problem. 
• Briefly write down how you would use these strategies to solve the
problem. 
Please note that this must be completed before the telephone consultation
can take place. 
5
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Behaviour Recording Chart
Childs name:
Behaviour being measured:     Compliance
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured:     Compliance
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured:     Compliance
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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Behaviour Recording Chart
Childs name:
Behaviour being measured: 
How behaviour is to be measured:
When behaviour will be measured: 
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TELEPHONE CONSULTATION #2
Date: ___________ Time: _____________
WHAT I WANT TO WORK ON
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C.4 Quick reference guide
MODULE 1: WHY DO CHILDREN MISBEHAVE?
Program rules
1. Start and finish sessions on time
2. Attend and participate in all sessions (notify absence in advance)




Responsibilities of facilitator 
1. Prepare for sessions
2. Provide parents with necessary materials
3. Answer any questions and address any concerns whilst ensuring that the 
session’s content is delivered. This may mean that some questions and 
concerns may need to be addressed at a later stage
4. Provide everyone with the opportunity to contribute to the sessions
5. Respect everyone’s opinions and experiences
Responsibilities of parents
1. Attend sessions (or revise missed material prior to next session)
2. Complete session exercises and activities
3. Complete homework
4. Contribute to sessions
5. Respect everyone’s opinions and experiences
6. Ask questions if you are unsure of anything
Overview of program
• Reasons for difficult behaviour
• The influence of the family
• The effects of triggers and consequences on behaviour
• The purposes of difficult behaviour
• Instruction giving
• Rewarding appropriate behaviour – attention, rewards, behaviour charts, 
“money” and point systems
• Punishing inappropriate behaviour – ignoring, removing privileges, response 
cost, time-out
• Rules
• Managing behaviour problems outside the home
• Managing behaviour problems in the future
The aim of the program
To build on your existing skills and knowledge to bring about improvements 
within your family
1
CLXXX Appendix C. Content of the BPT Program
The purposes of behaviour 
1. To gain attention 
2. To escape attention
3. To engage in or gain access to a task/activity
4. To escape a task/activity
5. To obtain physical pleasure/sensory stimulation
6. To escape physical pain, including sensory stimulation
• Two behaviours that look the same can have different purposes
• Two behaviours with the same purpose can look different
⇒ Including within the one child 
Dealing with difficult behaviour when the purpose is always acceptable,
sometimes acceptable and never acceptable 
• Selecting an alternative behaviour  a communication skill or skill of
independence 
• Providing a trigger for the alternative behaviour
• Providing positive consequences for the alternative behaviour
• Ensuring that no consequence follows the difficult behaviour
• Providing a negative consequence for the difficult behaviour 
Module 2: Promoting good behaviour
Ignoring
1. Do NOT make eye contact with your child, do not look at your child, do not
look in direction of your child  turn away completely
2. Do NOT say anything to your child. Do NOT comment on the behaviour or
tell him/her to stop
3. Do NOT allow any physical contact with your child. Do NOT pick up your
child or cuddle him/her. Prevent him/her from cuddling you.
4. Stay in control  body language, facial expression
5. Start this ignoring process as soon as the disruptive behaviour begins and
do not stop until it has finished
6. Wait for 10 seconds of continuous good behaviour then return attention to
child (do not comment of misbehaviour)
7. Be prepared for your childs behaviour to get worse when you introduce
ignoring
Paying attention to your child
Attending to your child when he is playing appropriately
1. Select 5-10 minutes to play with your child without anyone else
2. Allow your child to pick an appropriate play activity
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3. Get close to your child and follow what they do
4. Provide a running commentary on their activities
5. Do NOT ask questions. Do NOT give instructions
6. You can make occasional comments about playing but do not evaluate
performance
7. If your child misbehaves use your ignoring from last session
Paying attention to compliance
Labelled Praise: Positive statement (praise) that tells your child exactly what you
are pleased about
Aim: To catch your child being good as often as possible and provide them with
labelled praise
When to use labelled praise:
1. When your child complies with an instruction
2. When your child engages in an appropriate activity without being asked
3. When your child is behaving appropriately
How to use labelled praise:
1. When your child begins to comply or when you catch them behaving
appropriately use labelled praise
2. DO sound pleased. Provide labelled praise with enthusiasm and interest
3. DO use appropriate body language: look at child, smile, hugs, kisses,
pats, clapping etc.
4. Do NOT give backhand compliments. Do NOT remind your child of
previous misbehaviour or make comparisons
Giving effective instructions
Planning your instructions
1. If your child must comply do NOT phrase your instruction as a question or
favour
2. Only give your child one instruction at a time
3. Should you give the instruction right now? Are they likely to follow it now?
4. Make sure your child does the task
Delivering effective instructions
1. Get close to your child
2. Get your childs attention  say name and wait until attend
3. Give the instruction  brief and concise and in a firm, pleasant voice
4. Stay close to your child, looking at them and wait for a response
5. Provide positive consequences for compliance
6. Provide negative consequence for non-compliance 
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Module 3: More good behaviour
Increasing appropriate behaviour
• Provide tangible rewards
• Reward charts





Child displays inappropriate behaviour that previously told will earn time-out:
1. Say in firm, calm voice (childs name) you (BRIEFLY describe what did)
so you have to go to time out. Remove toys
2. Take to time-out immediately. No talking  no warnings, no discussions,
no bargaining, no arguing. IGNORE
3. If resist gently physically escort or add one-minute of time-out
4. Give one minute of time-out for each year of childs age (plus any
additional time, 10 minutes in total). Maximum time = 20 minutes
5. Start time-out: tell child have to stay in time-out until you give permission
for them to leave. Record starting time and total time
6. Ignore child during time-out. Ignore crying, screaming, yelling, talking.
Have others ignore child as well
7. If your child leaves time-out add an extra minute to time-out  tell child
8. If reach 10 minutes of additional time tell your child not doing time-out so
lose privilege 
9. When time is up AND they have behaved appropriately for 10 seconds tell
your child they MAY leave the chair 
10. When time-out is finished it IS finished  no discussion of behaviour
11. Monitor time-out
Possible reasons for time-out not working (i.e. behaviour not decreasing)
1. Child receives attention on way to time out
2. Time-out area is reinforcing
3. Child is escaping a task by going to time-out
4. Child is being reinforced after time-out
5. Child is let out of time-out when behaving inappropriately
6. Child is not receiving enough attention for good behaviour
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Module 4: Maintaining good behaviour
Rules
• Advantages of rules
• Use Do rules
• Do not use too many rules (choose 2 or 3 important rules)
Using rules to change behaviour
1. Write rules down and pin up 
2. Remind your child of the rules
3. Use positive consequences for following rules
4. If your child breaks rule get child to repeat rule and/or provide a negative
consequence
5. Change rules according to needs of your child and family
Managing behaviour problems outside the home
Establish rules before leaving the house. Discuss these with child
1. Get your child to repeat or report rules before going into the place
2. Set up incentives compliance  positive reinforce following of rules
(labelled praise, tangible rewards, stickers for behaviour chart, money
etc.)
3. Set up punishments for non-compliance  negative reinforcement for non-
compliance (response cost, time-out)
How to use time-out in public places
Managing behaviour problems in the future
1. Daily routines
2. Planning for high risk situations - Planned activities routine
Implementing a planned activities routine (use form provided)
1. Prepare in advance
2. Talk to your child about the rules
3. Carry out the activities
4. Hold a follow-up discussion with your child
5. Refine and review if necessary
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CLXXXV
Appendix D
Rowe Behaviour Rating Inventory
CLXXXVI Appendix D. Rowe Behaviour Rating Inventory
CLXXXVII
Appendix E
Behaviour Parent Training Program session objectives
SESSION OBJECTIVES 
Objectives will be reported as 1.1 for objective 1 in Session one, 2.1 for objective 1 in
Session 2 and so on. 
Session 1: Why do children misbehave?
Session objectives
1. Parents will attend to and discuss the program rules and the responsibilities of
the program facilitator and participants (note discussion took place)
2. Following a discussion of the effects of triggers and consequences on behaviour,
parents will correctly identify the trigger, behaviour and consequence in three
written scenarios (Exercise 1.1)
3. Following a discussion of positive and negative consequences, parents will
identify at least 3 positive consequences for their child (Exercise 1.2)
4. Following a discussion of positive and negative consequences, parents will
identify at least 3 negative consequences for their child (Exercise 1.3)
5. Following a discussion of behaviours that children engage in for the purpose of
gaining attention, parents will identify at least one behaviour their own child
engages in to gain attention (Exercise 1.4)
6. Following a discussion of behaviours that children engage in for the purpose of
gaining access to something they want, parents will identify at least one
behaviour their own child engages in to gain get something they want (Exercise
1.5)
7. Following a discussion of behaviours that children engage in for the purpose of
escaping a task, parents will identify at least one behaviour their own child
engages in to get out of doing something (Exercise 1.6)
8. Parents will decide upon two behaviours which will be measured (in addition to
compliance) throughout the program. Parents will state how and when each
behaviour will be measured (Exercise 1.7)
Homework objectives
9. After selecting two behaviours in addition to compliance, parents will record, on
the blank record sheets provided, the occurrence of the three behaviours for 7
days (summary written on facilitators sheet in Session 2)
10.Parents will complete the Triggers and Consequences sheet provided for at
least three behaviours across three different times (tick as homework completed
on facilitators sheet in Session 2 and discuss)
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11. Parents will complete the lists of positive and negative consequences for their
child (tick as homework completed on facilitators sheet in Session 2 and discuss)
12. Using one of the behaviours identified in Exercises 1.4, 1.5 or 1.6, parents will
complete the Plan for replacing difficult behaviour with useful behaviour sheet
provided (tick as homework completed on facilitators sheet in Session 2 and
discuss)
13. Parents will select which homework tasks (2-5) they will complete in weeks 1 and
2 (facilitator to check before close of Session 1)
Session 2: Encouraging good behaviour
Session objectives
1. Following a discussion of ignoring, parents will participate in a role play as a
parent ignoring a child (played by another parent)
2. After participating in the ignoring role play as a parent, parents will evaluate their
own performance, identifying what they did well and what they could do
differently next time, using the self-evaluation form provided 
3. Following a discussion of attending to their child during a play activity, parents will
participate in a role play as a parent attending to a child (played by another
parent) 
4. After participating in the attending role play as a parent, parents will evaluate their
own performance, identifying what they did well and what they could do
differently next time, using the self-evaluation form provided 
5. Following a discussion of labelled praise, parents will correctly identify the two
statements employing labelled praise and the three that do not employ labelled
praise (score out of 5 in Exercise 2.1)
6. Following a discussion of labelled praise parents will identify three things their
child does well and write a sentence using labelled praise that they would say to
their child (score out of 3 in Exercise 2.2)
7. Following a discussion on the elements of good instruction giving, parents will
correctly identify the three good and four bad instructions (score out of 7 in
Exercise 2.3)
8. Following a discussion of giving effective instructions, parents will participate in a
role play as a parent giving an instruction to a child (played by another parent)
9. After participating in the instruction giving role play as a parent, parents will
evaluate their own performance, identifying what they did well and what they
could do differently next time, using the self-evaluation form provided 
10. Parents will select which homework tasks (2, 5 and 6) they will complete in weeks
3 and 4 (facilitator to check before close of Session 2)
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Homework objectives 
11. Parents will continue to record, on the blank record sheets provided, the
occurrence of the three behaviours selected for 7 days (summary written on
facilitators sheet in Session 3)
12.  Parents will practice the ignoring procedure with their child at least once per
week and rate themselves on the rating sheet provided (rating sheet to be
submitted)
13. Parents will use labelled praise at least once a day (tick off on form provided 
Form to be submitted)
14.Parents will put into place the strategies for giving effective instructions and rate
themselves at least once on the rating sheet provided (rating sheet to be
submitted)
Session 3: More good behaviour
Session objectives
1. Following a discussion of tangible rewards and their use with reward charts and
money/point systems, parents will write a list of at least five tangible rewards to
use with their own child (score out of 5 in Exercise 3.1)
2. Following a discussion of response cost and removing privileges for inappropriate
behaviour, parents will write a list of at least five privileges that could be removed
from their own child for inappropriate behaviour (score out of 5 in Exercise 3.2)
3. Following a discussion of administering time-out, parents will participate in a role
play as a parent giving time-out to a child (played by another parent)
4. After participating in the time-out role play as a parent, parents will evaluate their
own performance, identifying what they did well and what they could do
differently next time, using the self-evaluation form provided 
Homework objectives
5. Parents will continue to record, on the blank record sheets provided, the
occurrence of the three behaviours selected for 7 days (summary written on
facilitators sheet in Session 4)
6. Following the discussion of reward charts and money and point systems in
Session 3, parents will design one of these systems to increase a behaviour they
like in their child and put it into place. Parents will bring this to Session 4 (tick as
homework completed on facilitators sheet in Session 4; show and discuss in
Session 4)
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7. Following the discussion of response cost for inappropriate behaviour in Session
3, parents will write a description of a response cost procedure they could use
with their child (discuss with group in Session 4)
8. If parents use time-out, they will record how long their child was in time-out and
any problems for every occasion time-out is used on the sheet provided. Parents
will rate themselves at least once (rating sheet to be submitted) 
9. Parents will select which homework tasks (2-5) they will complete in weeks 1 and
2 (facilitator to check before close of Session 3)
Session 4: Maintaining better behaviour
Session objectives
1. Following a discussion of rules, parents will select 2-3 rules that they could use in
their household. They will write these as a rule, specify who the rule will apply to,
and write how the rule could be put into place (discuss one example per parent in
the Session)
2. Following a discussion of high risk situations and planned activities routines,
parents will identify at least 3 high risk situations for their own child (score out of
3 in Exercise 4.2)
Homework objectives
3. Parents will continue to record, on the blank record sheets provided, the
occurrence of the three behaviours selected until Telephone Consultation #1
(summary to be reported to facilitator over the phone during Telephone
Consultation number 1)
 
4. Following the discussion of planned activities routines, parents will write up a
planned activities routine for one of the activities identified in objective 4.2 (report
to facilitator over the phone during Telephone Consultation number 1) 
5. Following the discussion at the end of Session 4 regarding the procedure for the
telephone consultation Sessions, parents will fill out the What I want to work on
section under Telephone consultation #1 on the pages provided  (1) Issues I
would like to discuss, (2) What I have already done to try and fix the problem and
why this didnt work, (3) Strategies learnt in the program that might help the
problem, and (4) How these strategies could be put into place (report to facilitator
over the phone during Telephone Consultation number 1) 
Telephone Consultation #1
Session objectives
1. Following a discussion of up to three issues with the facilitator, parents will
formulate an action plan to address these issues
CXCI
Homework objectives
2. Parents will continue to record, on the blank record sheets provided, the
occurrence of the three behaviours selected until Telephone Consultation #2
(summary to be reported to facilitator over the phone during Telephone
Consultation number 2)
3. Following the formulation of an action plan to address selected issues, parents
will put into place the action plan
4. Following the implementation of the action plan, parents will record what worked
and what didnt work with their action plan and brainstorm what they could do
differently (discuss with facilitator in Telephone Consultation Session number 2) 
Telephone Consultation #2
Session objectives
1. Parents will discuss the implementation of their action plan with the facilitator and
make any necessary adaptations to it (fill out on sheets provided)
2. Parents will write down who they can contact and where they can go if they need
further help with managing their childs behaviour
CXCII Appendix E. BPT Program session objectives
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Appendix F
Parent satisfaction questionnaire (Behaviour Parent Training Program)
PARENT SATISFACTION QUESTIONNAIRE
Please circle how much you agree with the following statements:
Please answer below for the program as a whole
(Individual modules have been addressed separately)
1. I approve of the parenting skills taught in this program.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
2. The overall program was helpful in managing my childs difficult behaviour.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
3. The program has given me more confidence to manage my childs difficult
behaviour.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
4. The program offered helpful strategies for increasing behaviours I like in my
child.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
5. The program offered helpful strategies for decreasing behaviours I dont like
in my child.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
6. I was able to understand the verbally presented information.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
7. The verbal information was presented at an appropriate pace.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
8. I was able to understand the written information.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
9. I was able to understand the workbook exercises.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
10. The written information was a useful addition to the verbal information.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
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11. The workbook exercises helped me to understand the written material.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
12. I was able to understand the homework tasks.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
13. The amount of homework required was manageable.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
Did you find the amount of homework to be too much? YES  /  NO
Did you find the amount of homework to be not enough? YES  /  NO 
14. The homework tasks helped me to learn the skills and concepts taught in
the sessions.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
15. The amount of information overall (verbal and written) was manageable.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
Did you find the amount of information provided to be too much?      YES  /  NO
Did you find the amount of information provided to be not enough?  YES  /  NO
16. The daily record keeping (Target behaviours/RBRI) was manageable.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
Did you find the amount of record keeping you did too much?       YES   /   NO
17. Completing the questionnaires before and after the program was
manageable (in terms of the amount of information requested).
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
Did you find the amount of questionnaires information you completed too
much?         YES   /   NO
18. The questionnaires were easy to understand and complete.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
19. My family and friends were supportive of me doing the program.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
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24. I would recommend this program to parent of children with difficult
behaviour
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
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Please answer below for Module 1: Why do children misbehave?
1. I completed this module YES / NO
2. This module was helpful in managing my childs difficult behaviour.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
2. The amount of information provided in this module was appropriate.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
Did you find the amount of information provided to be too much?      YES  /  NO
Did you find the amount of information provided to be not enough?  YES  /  NO
3. The information in this module was easy to understand.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
4. The written material in this module was a useful addition to the verbal
information.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
5. The homework tasks in this module helped me to learn the skills and
concepts taught in the session.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
6. The workbook exercises in this module helped me to understand the written
material.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
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Please answer below for Module 2: Encouraging good behaviour
1. I completed this module YES / NO
2. This module was helpful in managing my childs difficult behaviour.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
2. The amount of information provided in this module was appropriate.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
Did you find the amount of information provided to be too much?      YES  /  NO
Did you find the amount of information provided to be not enough?  YES  /  NO
3. The information in this module was easy to understand.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
4. The written material in this module was a useful addition to the verbal
information.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
5. The homework tasks in this module helped me to learn the skills and
concepts taught in the session.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
6. The workbook exercises in this module helped me to understand the written
material.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
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Please answer below for Module 3: More good behaviour?
1. I completed this module YES / NO
2. This module was helpful in managing my childs difficult behaviour.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
2. The amount of information provided in this module was appropriate.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
Did you find the amount of information provided to be too much?      YES  /  NO
Did you find the amount of information provided to be not enough?  YES  /  NO
3. The information in this module was easy to understand.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
4. The written material in this module was a useful addition to the verbal
information.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
5. The homework tasks in this module helped me to learn the skills and
concepts taught in the session.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
6. The workbook exercises in this module helped me to understand the written
material.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
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Please answer below for Module 4: Maintaining good behaviour?
1. I completed this module YES / NO
2. This module was helpful in managing my childs difficult behaviour.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
2. The amount of information provided in this module was appropriate.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
Did you find the amount of information provided to be too much?      YES  /  NO
Did you find the amount of information provided to be not enough?  YES  /  NO
3. The information in this module was easy to understand.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
4. The written material in this module was a useful addition to the verbal
information.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
5. The homework tasks in this module helped me to learn the skills and
concepts taught in the session.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
6. The workbook exercises in this module helped me to understand the written
material.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
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Please answer below for your individual telephone sessions
1. I completed telephone (a) session #1     YES / NO Session (b) #2     YES / NO
2. The individual sessions were helpful in managing my childs difficult
behaviour.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
2. The amount of information provided in the telephone sessions was
appropriate.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
Did you find the amount of information provided to be too much?      YES  /  NO
Did you find the amount of information provided to be not enough?  YES  /  NO
3. The information provided in the telephone sessions was easy to understand.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
4. The written material was helpful in planning and structuring the telephone
sessions.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
5. The homework tasks in telephone session #1 helped me to learn the skills
and concepts discussed.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
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Behaviour Parent Training Program evaluation: Complete questionnaire data
Table G.1
CPRS pre- and post-intervention scores (Totals and all subscales)
Participant
Scale Phase 4 7 8 10 11
Oppositional 1 63b 86d 73d 85d 78d
2 69c 44 59a 52 59a
Cognitive Problems 1 60a 79d 48 66c 71d
/Inattention 2 53 48 46 56a 67c
Hyperactivity 1 66c 72d 48 70d 70d
2 53 46 45 49 51
Anxious-Shy 1 38 45 59a 61b 71d
2 41 41 59a 42 63b
Perfectionism 1 62b 64b 57a 58b 44
2 62b 39 57a 44 41
Social Problems 1 64b 81d 59a 85d 57a
2 46 39 46 61b 53
Psychosomatic 1 44 50 60a 83d 63b
2 60a 44 55 58a 58a
ADHD Index 1 65b 78d 51 67c 70d
2 62a 56 43 48 67c
Global Index:
Restless-Impulsive 1 58a 69c 48 77d 71d
2 56a 45 42 52 54
Emotional Lability 1 53 77d 63b 78d 83d
2 48 44 54 41 57a
Total 1 57a 74d 54 80d 81d
2 54 44 46 49 55
DSM-IV:
Inattentive 1 59a 77d 44 65b 72d
2 59a 46 41 49 69c
Hyperactive-Impulsive 1 60a 68c 54 74d 66c
2 58a 46 49 47 52
Total 1 65b 74d 49 70d 70d
2 59a 46 45 48 62b
Note. CPRS = Conners Parent Rating Scale.
a Slightly Atypical (Borderline, should raise concern: 56–60).
b Mildly Atypical (Possible significant problem: 61–65).
c Moderately Atypical (Indicates significant problem: 66–70).
d Markedly Atypical (Indicates significant problem: > 70).
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Table G.2
CBCL pre- and post-intervention scores for Participants 4 and 7 (ages 1.5–5) (Totals and all
subscales)
Participant
Scale Phase 4 7
Total 1 65 72
2 58 40
Internal 1 61 66
2 55 41
External 1 76 89
2 64 40
Affective Problems 1 56 56
2 56 50
Anxiety Problems 1 50 50
2 50 50
Pervasive Developmental Problems 1 70 75
2 68 52
Attention-deficit/Hyperactivity Problems 1 71 76
2 54 52
Oppositional Defiant Problems 1 73 80
2 64 50
Emotionally Reactive 1 50 70
2 51 50
Anxious/Depressed 1 56 52
2 50 50
Somatic Complaints 1 58 65
2 58 53
Withdrawn 1 73 63
2 73 51
Sleep Problems 1 51 50
2 50 50
Attention Problems 1 70 76
2 62 51
Aggressive Behaviour 1 77 93
2 64 50
Note. CBCL = Child Behavior Checklist.
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Table G.3
CBCL pre- and post-intervention scores for Participants 10 and 11 (ages 6–18) (Totals and all
subscales)
Participant
Scale Phase 4 7
Total 1 81 74
2 65 64
Internal 1 80 72
2 66 65
External 1 83 73
2 68 64
Anxious/Depressed 1 78 71
2 62 57
Withdrawn/Depressed 1 79 62
2 69 54
Somatic Complaints 1 79 72
2 61 72
Social Problems 1 75 70
2 67 68
Thought Problems 1 74 67
2 57 58
Attention Problems 1 67 79
2 55 64
Rule-Breaking Behaviour 1 78 70
2 67 67
Aggressive Behaviour 1 97 76
2 67 62
Note. CBCL = Child Behavior Checklist.
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• Hand out name tags
• Ask parents to sign attendance record
• Collect baseline questionnaires  ask anyone who hasnt completed them to do so
before leaving if possible, if not arrange to collect them asap
• Introductory activities
Welcome
• Welcome and thank parents for coming
• Facilitator introduction
• Introduction of participants and their children (Ask if it is ok to provide information
to other participants  Parents names, childs names and background, phone
numbers etc. Give form and ask parents to provide details they are happy to share
)
• Ground rules
- Sessions will start on time and finish on time
- Attend all sessions - if can not attend let facilitator know and the materials will
be sent to you so that you an read through them before the next session
- We are all here to support each other  everyones opinion is valid, one
person speaks at a time and everyone respects everyone elses opinion
- Any other rules? Invite parents to come up with any additional rules
• What people want to gain from sessions  why attending
End of session
• Get parents to select homework tasks for weeks 1 and 2
Sessions 2-4
Before starting
• Hand out name tags
• Ask parents to sign attendance record
• Ask parents to complete homework record and submit necessary homework
Other notes
• If parents miss a session send modules to them ASAP and arrange brief
telephone consultation to discuss any questions or concerns before next session
and ensure they can complete homework
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H.2 Modules checklist
Module 1: Why do children misbehave?
Topic/exercise/activity Time allocated Time taken
Introductory activity 10
Welcome, facilitator introduction 5
Parent introductions 10
Program rules 5
Responsibilities        
10
       
Overview and aim of program
Overview of todays session
Reasons for difficult behaviour 5
The influence of the family 2
Understanding the effects of triggers
and consequences on behaviour
(includes Exercises 1.1-1.3)
25
The purposes of difficult behaviour 8
Gaining attention & Exercise 1.4 6
Engaging in a preferred activity and
Exercise 1.5
5
Escaping from a task & Exercise 1.6 5
- Behaviours with more than one
purpose
- Purpose vs. how behaviour looks
2
Selecting a strategy  When purpose
is to gain attention 
5
When the purpose is to engage in a
preferred activity
5
When the purpose is to escape a task 4
Summary and Homework 8
Total time: 120 minutes
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Module 2: Encouraging good behaviour 
Topic/exercise/activity Time allocated Time taken
Intro and outline of session








Paying attention to compliance 
What is labelled praise
5
Exercises 2.1-2.2 8
When to use labelled praise 7
Labelled praise procedure 7
Giving effective instructions
7Planning your instructions
Delivering effective instructions 5
Exercise 2.3 2
Activity 2.3 10
Summary and Homework 10
Total Time: 120 minutes
Module 3: More good behaviour
Topic/exercise/activity Time allocated Time taken
Intro and outline of session    
20
   





Reducing inappropriate behaviour 





Which procedure should I use? 5
Summary and homework 10
Total Time: 110 minutes
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Module 4: Maintaining good behaviour
Topic/exercise/activity Time allocated Time taken
Intro and outline of session





outside the home 
10




Planned activities routine 20
Summary of whole program
20Homework
Total Time: 101 minutes

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Consent forms of main study
I.1 Plain Language Statement (Main study)
STANDARD PARENT / GUARDIAN INFORMATION
STATEMENT
 & CONSENT FORM
Project Number:
Title of Project Investigation of the effect of diet and behaviour management on
childrens behaviour 
Investigators: 
Principal Researcher:           Dr Kathy Rowe
Associate Researcher(s):     Mickaela Aitken 
                                              Dr Amanda Richdale
                                              Kyann Calvi
Dr Amanda Richdale
Thank you for taking the time to read this Information Statement.
This information statement and consent is 8 pages long.  Please make sure you have
all the pages.
For people who speak languages other than English:
If you would also like information about the research and the Consent Form in your
language, please ask the person explaining this project to you.
You and your child are invited to participate in a Research Project that is
explained below.
What is an Information Statement?
These pages contain information about a research project we are inviting you and
your child to take part in.  The purpose of this information is to explain to you clearly
and openly all the steps and procedures of this project. The information is to help you
to decide whether or not you would like your child to take part in the research.
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Please read this information carefully. You can ask us questions about anything in it.
You may also wish to talk about the project with others eg. friends or a health care 
worker.  Once you have understood what the project is about, if you would like your
child to take part please sign the consent form at the end of this information
statement.  You will be given a copy of this information and consent form to keep.
What is the Research Project about?
Some parents find that taking some foods out of their childs diet makes a difference
to their behaviour. The most well known things parents take out of their childs diet
are sugar and food colourings. Even though sugar and food colourings do affect
some childrens behaviour, there are also other foods that can cause problems for
children. These may be things that are added to foods or occur naturally in foods. If
children have a problem with these foods, taking them out of the childs diet can
improve the childs behaviour.
Many parents have found that the way they respond to their child changes their
childs behaviour. There are different ways of responding that we know are more
likely to result in behaviour we like in children, and other ways of responding to
children that might result in behaviours we dont like. 
We are doing this project to see if changing a childs diet and the way parents
respond to their child changes their childs behaviour. There has been some research
looking at how childrens behaviour changes with diet, but this study will look at this
in more detail by using different ways to measure behaviour changes. 
 
This study will also look at which intervention (diet or behaviour management) leads
to greater change in behaviour. Finally, it will see if doing both interventions (diet and
behaviour management) is better than doing only one intervention. This will help
parents and professionals decide how to treat children with behaviour problems using
diet and/or behaviour management. 
 
A total of up to 48 pairs of parents and their child will participate in this study. Each
child will be put on a diet (details below), and parent/s will participate in a behaviour
management course (details below). Some people will start with the diet and then do
the behaviour management program. Other people will start with the behaviour
management program and then do the diet. 
Who are the Researchers?
The primary researcher, Mickaela Aitken, is conducting this research as part of her
PhD program (Psychology) at RMIT University. This project is being supervised by Dr
Amanda Richdale from the School of Health Sciences, RMIT University and Dr Kathy
Rowe, Consultant Paediatrician from the Royal Childrens Hospital, Melbourne. A
dietitian, Kyann Calvi, will supervise the diet for each child.
Why are we being asked to be in this research project?
We are asking you and your child to participate in this research because you want to
improve your childs behaviour. 
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What are our alternatives to participating in this project?
If you do not want to take part in this study we can refer you to someone who can
help you with your childs behaviour problems. You can choose if you would like to
see a psychologist or a dietitian. 
What do we need to do to be in this research project?
You will be asked to fill out a behaviour-screening questionnaire (5 minutes) and a
diet-screening questionnaire (5 minutes). This is to see if your child is suitable for the
study. Your child may then be asked to do a short IQ test (30 minutes). This will be
completed at RMIT Bundoora (or City).  If your child is suitable for the study, you will
be asked to see Dr Kathy Rowe at the Royal Childrens Hospital who will make the
final decision about your childs participation. 
When your child has been accepted into the study, he/she will be put in one of two
groups: Diet plus Behaviour or Behaviour plus Diet. This will be done by chance,
similar to tossing a coin, so that you will have an equal chance of being in either
group. This has to be done because it will help us understand how well each
treatment has worked. You will not be able to choose which group your child is put
into, and it will not be possible to change groups. You and your child will be required
to follow the diet and/or behaviour program protocol for the whole time you are
participating in the research. You will be asked not to start any other treatment until
you finish in this study.
The details of each intervention and what is required are outlined below. 
Behaviour Management Program
For the behaviour program, parents will come to four two-hour group sessions at the
RMIT Psychology Clinic in Bundoora and have two half-hour individual telephone
consultations. 
Group sessions
Parents will be taught ways to increase behaviours they like in their child and
decrease behaviours they do not like in their child. This includes paying attention to
your child, how to reward your childs behaviour with praise and reward charts, giving
effective instructions, how to decrease undesirable behaviour with ignoring, time-out
and response-cost, household rules, and dealing with future behaviour problems.
The researcher will explain the information to parents. Parents will also be given the
information in writing to keep. Parents will take part in group discussions and role-
plays. They will be asked to do written exercises in the session and for homework to
practice new skills. 
Individual telephone consultations
Parents will have two individual telephone consultations. These are to discuss their
childs progress and help them with any problems they are having. Parents will
decide what they want to talk about in these sessions with help from the researcher. 
Parents will fill out questionnaires before the first group session and about one week
after the last telephone consultation. 
Mickaela Aitken will ring parents regularly, and parents can call Mickaela or Dr
Amanda Richdale if they have any questions or concerns about their childs progress.
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If you have not already done the Diet Intervention you will proceed to this. If you did
the Diet Intervention before starting the Behaviour Management Program then
completing the questionnaire measures at the end of the Behaviour Management
Program will be the end of your participation in the study. You will then see the
dietitian again who will discuss dietary options for your child, however this will not be
part of the study. This consultation will be provided free of charge. 
Diet Intervention
The only way to test for food intolerance is to follow an elimination diet. Therefore,
after writing down everything your child eats for a week (called baseline) children
will be put on the Simplified Elimination Diet designed and used by the Royal Prince
Alfred Hospital (RPAH) Allergy Service.  Your child will be able to eat most of the
standard food groups, including fats/oils/sweets, milk/yoghurt/cheese,
meat/poultry/fish/dry beans/eggs/nuts, vegetables and fruit, and
bread/cereal/rice/pasta, however only some foods from each group can be eaten. For
example, only certain fruits, vegetables and meat can be eaten, and only certain
brands of dairy products. Kyann, the dietitian, will explain the diet to families and
supervise the diet. This diet involves two parts. The first part is the elimination diet.
This involves taking out of your childs diet foods that have any artificial colours,
preservatives and flavour enhances in them and foods with significant levels of the
natural chemicals salicylates, amines and natural glutamate. 
The second part of the diet involves reintroducing foods and seeing if they change
your childs behaviour. All families will be able to consult with the dietitian to
reintroduce foods. However this will not form part of this study, it will be done after
the study finishes. You will not have to pay for this consultation as it will be funded by
the researchers. 
When you see the dietitian, she will give you a list of allowed and not allowed
foods, medications and toiletries. She will also give you access to menu suggestions
and recipes, instructions on how to make sure your child has a balanced diet and
what to do if your child eats foods that are not on the diet. All foods eaten and all
medications and toiletries used by your child will be written down every day. You will
be asked to purchase a multi-vitamin which your child will take every day when they
are on the diet.  
Mickaela Aitken will ring parents regularly, and parents can call the dietitian, Dr Rowe
or Mickaela if they have any questions or concerns about their childs progress. 
Parents will fill out questionnaires before the diet starts and after their child has had
five days without any symptoms. You will fill out a symptom checklist every day and
the dietitian will help you decide this. 
Parents will see the dietitian three or four times during the diet intervention,
depending on how much support you require. If your child has five symptom free
days within the first 4 weeks of the diet you will be asked to return to Mickaela for re-
testing and then see Kyann to help you decide what to do next with your childs diet
(if you are in the Behaviour plus Diet group). This consultation will be provided free of
charge. You will then exit the study. If you are in the Diet plus Behaviour group, you
will start the behaviour management program when your child has had five symptom
free days. After you have finished the behaviour program you will have re-testing with
Mickaela and then see Kyann to help you decide what to do next with your childs
diet If your child has not had five symptom free days after 4 weeks on the elimination
diet Kyann will look at your childs progress and she will help you decide what to do
next (for both groups). You may need to continue the diet for another 2 weeks. 
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Parents who would like more help with behaviour modification after the study is
finished, or who would like any counselling, will be referred to a psychologist.
Testing for all groups
Parents will be asked to complete 10 questionnaires (taking approximately 1.5 hours
to complete) at the start of the research and 8 (taking less than 1 hour to complete)
at the end of the research. During the Diet intervention, parents will also be asked to
keep a daily diet diary and complete two five-minute questionnaire (at home), every
day. During the Behaviour intervention, parents will be asked to keep a diet diary
twice a week and complete the same two five-minute questionnaires every day.
Before the study starts, children will do a short IQ test, unless they have already had
a recent IQ assessment and results are given to the researcher. 
Parents will be asked to get a letter from their regular GP or Paediatrician to give to
the researcher that says that there is no medical reason for their child not to do the
Simplified Elimination Diet. Dr Rowe will be happy to speak to this medical
professional if they would like more information or have any questions or concerns. 
Is there likely to be a benefit to my child?
Parents, and therefore their child, will benefit from behaviour management training
from trained and experienced clinicians, and this service will be provided free to you
of charge with no waiting list.
Participating in this study may help you to find out if foods affect your childs
behaviour. When you are doing the diet you will get medical expertise and
supervision free of charge and without having to be placed on a waiting list. You will
receive a dietetic session at the end of the study to discuss what you would like to do
after exiting the study. When the study is finished, with the guidance of the dietitian,
you will slowly reintroduce the foods you have taken out of your childs diet. If your
childs behaviour improved while they were on the elimination diet you may choose to
continue seeing the dietitian privately after this session for $35.00 per half hour
session, or you can choose to be referred to another dietitian. If you choose to do this
the dietitian will help you to work out which foods cause your childs symptoms and
then prepare an eating plan for your child to minimise these symptoms. You are
under no obligation to continue to seek dietary advice. 
Is there likely to be a benefit to other children in the future?
We hope this research will help children with behaviour problems by providing
information on the best way to approach dietary and behavioural treatment. Although
dietary and behaviour management are often used separately to try to help children
with behaviour problems and their families, the approaches have not been
investigated together. 
What are the possible risks and/or side-effects?
Some children who do the Simplified Elimination Diet may have some withdrawal
symptoms, (such as headaches, irritability, sleep difficulties) in the beginning,
however this is considered normal and may suggest that food is causing problems for
the child. These symptoms do not normally last for very long and should disappear
within the first week or so of the diet. If you have any concerns about the diet
throughout the project you will be able to contact Kyann Calvi, Dr Rowe or Mickaela
Aitken 24 hours a day, or Dr Richdale during business hours. You can choose to stop
the diet at any time if you want to.
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Sometimes when you start a behaviour modification program with a child, the childs
difficult behaviour gets worse. This is normal and tells us that what parents are doing
is working. The behaviour usually starts to get better within a few days if the correct
procedures continue to be followed.  If you have any concerns you will be able to
contact Mickaela or Dr Richdale during business hours.
What are the possible discomforts and/or inconveniences?
All parents will be asked to fill out questionnaires and your child may do an IQ test.
This will involve one consultation for you and your child with Mickaela Aitken and one
consultation with Dr Kathy Rowe at the Royal Childrens Hospital. 
When your child is completing the diet you will be required to go to approximately 3
or 4 dietetic appointments with the dietitian. You will have to buy the foods allowed
on the diet and prepare these. Although these are not special foods they may be
different from what your family usually eats (for example you might buy different
vegetables or a different brand of oil). You will be asked to buy multi-vitamins for your
child to take every day when they are on the elimination diet. These are
approximately $16 for 100 capsules and your child will be required to take half a
capsule (sprinkled on food) every day. 
During the behaviour program you will be required to participate in four group
sessions at RMIT University in Bundoora (or City) and two telephone consultations. 
What will be done to make sure the information is confidential? 
Any information obtained in connection with this project will remain confidential to the
researchers Your personal information and that of your child will only be disclosed
with your permission, except as required by law. 
The monitor(s), the auditor(s), the RMIT and RCH HREC, and the regulatory
authority(ies) may be given direct access to original records for verification of the
study procedures and/or data, however, these records will be coded and will not
identify you in any way. 
The data collected will be stored securely at RMIT University during the study and for
a minimum of 5 years after the project is submitted. The researchers will have access
to this information. When the data is not longer needed it will be shredded or
disposed of in a secure bin. 
In any publications, information will be provided in such a way that you and your child
cannot be identified. 
Will I be informed of the results when the research project is finished?
You will be given a summary of your childs individual results as well as an overall
summary of the findings of the project. The overall findings will not identify individual
children or parents. Individual results for the diet will be provided in writing and
discussed during a dietetic consultation. Individual results for those doing the
behaviour program will be provided in writing and you may request a session with
Mickaela Aitken to discuss these. This session will be provided free of charge.  
You can decide whether or not to give permission for your child to take part in this
research project.  You can decide whether or not you would like to withdraw your
child at any time without explanation.
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You may like to discuss your childs participation in this research project with your
family and with your doctor.  You can ask for further information before deciding to
take part.  
If you would like more information about the study please contact:
Name: Mickaela Aitken
Contact telephone: (03) 9925 7563 or 0414 344 423
Email: mick333@oztralia.com
Name: Dr Amanda Richdale
Contact telephone: (03) 9925 7366
Email: amanda.richdale@rmit.edu.au
If you need to contact a study representative in an emergency, the person to contact
is:
Dr Kathy Rowe on 0412 059 283 for medical emergencies.
What are my childs rights as a participant?
I am informed that except where stated above, no information regarding my childs
medical history will be released.  This is subject to legal requirements.
1. I am informed that the results of any tests involving my child will not be published
so as to reveal my childs identity.  This is subject to legal requirements.
2. The detail of the procedure proposed has also been explained to me.  This
includes how long it will take, how often the procedure will be performed and
whether any discomfort will result.
3. It has also been explained to me that my childs involvement in the research may
not be of any benefit to him or her.  I understand that the purpose of this research
project is to improve the quality of medical care in the future.
4. I have been asked if I would like to have a family member or a friend with me
while the project is explained to me.
5. I understand that this project follows the guidelines of the National Statement on
Ethical Conduct in Research Involving Humans (1999).
6. I understand that this research project has been approved by The Royal
Childrens Hospital Ethics in Human Research Committee. 
7. I have received a copy of this document.
If you have any concerns about the study, and would like to speak to someone
independent of the study, please contact Consumer Liaison, Clinical Support
Services Team at the Executive Office, RCH Unit. Telephone 9345 5676
(Monday to Friday 9am-5pm).
Any complaints about your participation in this project may also be directed to
the Secretary, RMIT Human Research Ethics Committee, University Secretariat,
RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925
1745.9925 1745.
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Dr Kathy Rowe and Mickaela Aitken
I, _____________________________ voluntarily consent for my child ____________________
to take part in this research project, which has been explained to me by                                     
                                                                                                                                                              
                                                                                                                                                              
                                                                                                                                                              
_________________________
 I have received a Parent/Guardian Information Statement to keep and I believe I understand the
purpose, extent and possible effects of my childs involvement
 I have been asked if I would like to have a family member or friend with me while the project was
explained
 I have had an opportunity to ask questions and I am satisfied with the answers I have received
 I understand that the researcher has agreed not to reveal results of any information involving my
child, subject to legal requirements
 If information about this project is published or presented in any public form, I understand that the
researcher will not reveal my childs identity 
 I understand that if I refuse to consent to my childs participation, or if I withdraw my child from
the study at any time without explanation, this will not affect my childs access to the best
available treatment options and care from The Royal Childrens Hospital.
 I understand I will receive a copy of this consent form.
SIGNATURE Date
I have explained the study to the Parent/Guardian who has signed above, and believe that
they understand the purpose, extent and possible effects of involvement in this study.
RESEARCHERS SIGNATURE Date
Note: All parties signing the Consent Form must date their own signature.
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I.2 Plain Language Statement (Challenges)
  
STANDARD PARENT / GUARDIAN INFORMATION 
STATEMENT
 & CONSENT FORM
Project Number: 24129A (Version 9)
Title of Project:  Investigation of the effect of diet and behaviour management on 
children’s behaviour 
Investigators: 
Principal Researcher:           Dr Kathy Rowe
Associate Researcher(s):     Mickaela Schelleman 
                                              Dr Amanda Richdale
                                              Kyann Calvi
Dr Amanda Richdale
Thank you for taking the time to read this Information Statement.
This information statement and consent is 5 pages long.  Please make sure you have 
all the pages. Please note that although some parts of this Information Statement are 
the same as the one you have already read, there are some important changes and 
additions. 
For people who speak languages other than English:
If you would also like information about the research and the Consent Form in your 
language, please ask the person explaining this project to you.
You and your child are invited to participate in a Research Project that is 
explained below.
What is an Information Statement?
These pages contain information about a research project we are inviting you and 
your child to take part in.  The purpose of this information is to explain to you clearly 
and openly all the steps and procedures of this project. The information is to help you 
to decide whether or not you would like your child to take part in the research.
Please read this information carefully. You can ask us questions about anything in it. 
You may also wish to talk about the project with others eg. friends or a health care 
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worker.  Once you have understood what the project is about, if you would like your 
child to take part please sign the consent form at the end of this information 
statement.  You will be given a copy of this information and consent form to keep.
What is the Research Project about?
When this research project was designed we planned for families to stop filling in the 
diet and symptom diary and RBRI questionnaire when the diet restrictions started to 
be withdrawn. 
Now we think it would be useful to keep the diet and symptom diary and RBRI 
questionnaires going as foods are introduced into your child’s diet. This will give us 
more detailed information about which foods may affect children’s behaviour. 
All families who have completed the project will be invited to take part in this extra 
phase of the research. 
Who are the Researchers?
The primary researcher, Mickaela Schelleman, is conducting this research as part of 
her PhD program (Psychology) at RMIT University. This project is being supervised 
by Dr Amanda Richdale from the School of Health Sciences, RMIT University and Dr 
Kathy Rowe, Consultant Paediatrician from the Royal Children’s Hospital, Melbourne. 
A dietitian, Kyann Calvi, will supervise the diet for each child.
Why are we being asked to be in this research project?
We are asking you and your child to participate in this extra phase of the project 
because you have been involved in the elimination diet phase. 
What do we need to do to be in this research project?
We would like you to meet with our dietician, Kyann Calvi, once more before you 
start to make the changes to your child’s diet. She will discuss and help you to plan 
how to reintroduce foods into your child’s diet. The reintroduction of foods is called 
the “challenge phase”. 
We would like you to continue to keep records for the 4-6 week challenge period. 
This means keeping a daily diet and symptom diary record and completing the RBRI 
questionnaire each day. 
During the challenge period you will have the same support from Kyann that you had 
during the elimination diet phase. This means that you can contact Kyann via 
telephone or email when you need to. 
We would like you to sign a separate consent form for this extra part of the project 
because we did not explain this part of the project to you when you signed the 
original consent form. 
What are our alternatives to participating in this project?
You do not have to take part in this extra part of the project if you do not want to. You 
can decide whether you want to be in the extra part of the project after you have 
seen Kyann. If you decide that you do not want to continue in the project, you will still 
be able to have additional consultations with Kyann, but these will have to be at your 
own expense. 
Is there likely to be a benefit to my child?
If you continue with the extra part of the project it will allow us to work out which 
foods you can put back into your child without their behaviour returning to the level it 
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was before you did the diet. You will have a clearer idea about which foods will make 
your child’s behaviour worse and which foods don’t. 
Is there likely to be a benefit to other children in the future?
As stated in the original information, we hope this research will help children with 
behaviour problems by providing information on the best way to approach dietary and 
behavioural treatment. This part of the study will give additional information about 
which foods affect children’s behaviour. 
What are the possible risks and/or side-effects?
As expected, if your child reacts to a certain group of foods, they will experience a 
return of symptoms when these foods are reintroduced. If you have any concerns 
about the diet throughout the project you will be able to contact Kyann Calvi, Dr 
Rowe or Mickaela Schelleman 24 hours a day, or Dr Richdale during business hours. 
You can choose to stop the challenges at any time if you want to.
What are the possible discomforts and/or inconveniences?
The only inconvenience to you will be completing the RBRI and submitting the food 
and symptom diary for data analysis. 
You will have to attend one session with Kyann to go through the challenge 
procedure. 
What will be done to make sure the information is confidential? 
Any information obtained in connection with this project will remain confidential to the 
researchers Your personal information and that of your child will only be disclosed 
with your permission, except as required by law. 
The monitor(s), the auditor(s), the RMIT and RCH HREC, and the regulatory 
authority(ies) may be given direct access to original records for verification of the 
study procedures and/or data, however, these records will be coded and will not 
identify you in any way. 
Health privacy laws have changed since this project started. We are now required to 
keep any information collected as part of this project until your child turns 25. All 
information will be stored securely at RMIT University The researchers will have 
access to this information. When the data is not longer needed it will be shredded or 
disposed of in a secure bin. 
In any publications, information will be provided in such a way that you and your child 
cannot be identified. 
Will I be informed of the results when the research project is finished?
Individual results for this part of the diet will be provided in writing and discussed 
during a dietetic consultation. This session will be provided free of charge.  
You can decide whether or not to give permission for your child to take part in this 
research project.  You can decide whether or not you would like to withdraw your 
child at any time without explanation.
You may like to discuss your child’s participation in this research project with your 
family and with your doctor.  You can ask for further information before deciding to 
take part.  
If you would like more information about the study please contact:
Name: Mickaela Schelleman
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Contact telephone: (03) 9925 7563 or 0410 788 844
Email: s2104538@rmit.edu.au
Name: Dr Amanda Richdale
Contact telephone: (03) 9925 7366
Email: amanda.richdale@rmit.edu.au
If you need to contact a study representative in an emergency, the person to contact 
is:
Dr Kathy Rowe on 0412 059 283 for medical emergencies.
What are my child’s rights as a participant?
I am informed that except where stated above, no information regarding my child’s 
medical history will be released.  This is subject to legal requirements.
1. I am informed that the results of any tests involving my child will not be published 
so as to reveal my child’s identity.  This is subject to legal requirements.
2. The detail of the procedure proposed has also been explained to me.  This 
includes how long it will take, how often the procedure will be performed and 
whether any discomfort will result.
3. It has also been explained to me that my child’s involvement in the research may 
not be of any benefit to him or her.  I understand that the purpose of this research 
project is to improve the quality of medical care in the future.
4. I have been asked if I would like to have a family member or a friend with me 
while the project is explained to me.
5. I understand that this project follows the guidelines of the National Statement on 
Ethical Conduct in Research Involving Humans (1999).
6. I understand that this research project has been approved by The Royal 
Children’s Hospital Ethics in Human Research Committee. 
7. I have received a copy of this document.
If you have any concerns about the study, and would like to speak to someone 
independent of the study, please contact Consumer Liaison, Clinical Support 
Services Team at the Executive Office, RCH Unit. Telephone 9345 5676 
(Monday to Friday 9am-5pm).
Any complaints about your participation in this project may also be directed to 
the Secretary, RMIT Human Research Ethics Committee, University Secretariat, 
RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 
1745.9925 1745.
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Dr Kathy Rowe and Mickaela Schelleman
I, _____________________________ voluntarily consent for my child ____________________ 
to take part in this research project, which has been explained to me by                                     
                                                                                                                                                              
                                                                                                                                                              
                                                                                                                                                              
_________________________
§ I have received a Parent/Guardian Information Statement to keep and I believe I understand the 
purpose, extent and possible effects of my child’s involvement
§ I have been asked if I would like to have a family member or friend with me while the project was 
explained
§ I have had an opportunity to ask questions and I am satisfied with the answers I have received
§ I understand that the researcher has agreed not to reveal results of any information involving my 
child, subject to legal requirements
§ If information about this project is published or presented in any public form, I understand that the 
researcher will not reveal my child’s identity 
§ I understand that if I refuse to consent to my child’s participation, or if I withdraw my child from 
the study at any time without explanation, this will not affect my child’s access to the best 
available treatment options and care from The Royal Children’s Hospital.
§ I understand I will receive a copy of this consent form.
SIGNATURE Date
I have explained the study to the Parent/Guardian who has signed above, and believe that 
they understand the purpose, extent and possible effects of involvement in this study.
RESEARCHER’S SIGNATURE Date
Note: All parties signing the Consent Form must date their own signature.
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I.3 Medical clearance
MEDICAL PRACTITIONER CLEARANCE FORM
Project Title: 
Investigation of the effect of diet and behaviour management on childrens
behaviour 
Names of investigators:
(1) Mickaela Aitken, BA (SocSc), Grad. Dip. Psych. (Investigator)
Telephone: 0414 344 423
Email: s2104538@student.rmit.edu.au
(2) Amanda Richdale, B. App. Sc., M. Prelim., PhD (Senior Supervisor)
Telephone: (03) 9925 7366
Email: amanda.richdale@rmit.edu.au
(3) Kathy Rowe, MB BS, MD, PRACP (Second Supervisor, Supervising Medical
Practitioner)
Telephone: 9345 5522 (pager No 4004)
Email: kathy.rowe@rch.org.au 
(4) Kyann Calvi, BAppSc (Consultant, Supervising dietician)
Telephone: (02) 9557 8406
Email: anne.swain@emil.cs.nsw.gov.au 
I, ______________________________ have examined _________________________
(name of medical practitioner) (name of child)
I have also read a description of the proposed research study and understand that
participants will be placed on the Royal Prince Alfred Hospitals Simplified Elimination
Diet.
In my opinion, there is no medical problem present, or current medications being taken
that suggest that this person should not participate in the described study. 
Medical Practitioners Signature: ____________________________________________
Qualifications:_______________________________
Address:        __________________________________________________________
Telephone: _____________________________
Date:         _____________________________
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(3) If you have stopped using any of the strategies please indicate why (e.g. Not working, no 
time, keep forgetting, they aren’t necessary etc.) Please remember that you are not being tested 
here! I am assessing the PROGRAM and its ability to produce long-term change
3
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PLEASE ANSWER FOR THE DIET ONLY
Is your child’s diet still restricted in ANY WAY? YES / NO
Please explain any restrictions and why you have kept these in place: 
Please explain any reasons why you have not continued the diet as it was presented in the 
program (e.g. not working, no time, got sick of diet etc.) Please remember that you are not being 





                                                                                                                          
Please rate how much the following sounds like your child (0-3) and if anyone in your immediate













1. Anxious, fearful, worrisome  0 1 2 3 Y  /  N
2. Stares blankly or glazes over 0 1 2 3 Y  /  N
3. Difficulty with fine motor control (holding and manipulating
small objects, including writing/drawing)
0 1 2 3 Y  /  N
4. Difficulty with gross motor control (uncoordinated, clumsy) 0 1 2 3 Y  /  N
5. Speech problems, hard to understand 0 1 2 3 Y  /  N
6. Needs assistance at school/kinder with work/activities 0 1 2 3 Y  /  N
7. Seizures, convulsions, fits 0 1 2 3 Y  /  N
8. Migraines or other headaches 0 1 2 3 Y  /  N
9. Eczema, itchy rash (including nappy/bottom) and/or hives
(urticaria)
0 1 2 3 Y  /  N
10. Asthma or wheezing 0 1 2 3 Y  /  N
11. Stuffy or runny nose and/or sneezing 0 1 2 3 Y  /  N
12. Throat clearing, croup and/or coughing 0 1 2 3 Y  /  N
13. Ear infections, glue ear and/or hearing difficulty 0 1 2 3 Y  /  N
14. Wetting the bed or pants 0 1 2 3 Y  /  N
15. Sneaky poos (bowel leakage), diarrhoea &/or constipation 0 1 2 3 Y  /  N
16. Difficulty falling asleep and/or restless legs 0 1 2 3 Y  /  N
17. Aches and pains in arms and/or legs 0 1 2 3 Y  /  N
18. Stomach aches, bloating, wind, and/or colic 0 1 2 3 Y  /  N
19. Sore throat and/or tonsillitis 0 1 2 3 Y  /  N
20. Bad breath 0 1 2 3 Y  /  N
21. Reflux (passive regurgitation of food or drink) 0 1 2 3 Y  /  N
22. Dark circles under eyes 0 1 2 3 Y  /  N
23. Growing and/or joint pains and/or arthritis 0 1 2 3 Y  /  N
24. Nose bleeds 0 1 2 3 Y  /  N
25. Sinusitis and/or nasal polyps  0 1 2 3 Y  /  N
26. Noises in ears and/or tinnitus (ringing in ears) 0 1 2 3 Y  /  N
27. Vomiting 0 1 2 3 Y  /  N
28. Recurrent mouth ulcers 0 1 2 3 Y  /  N
29. Talks too much and/or has a loud voice 0 1 2 3 Y  /  N
30. Repetitive noises or other actions 0 1 2 3 Y  /  N
31. Tics or other involuntary movements/noises 0 1 2 3 Y  /  N
32. Head banging or other self-injurious behaviour 0 1 2 3 Y  /  N
33. Poor weight gain or excessive weight gain 0 1 2 3 Y  /  N
34. Reacts to foods 0 1 2 3 Y  /  N
35. Reacts to colours, preservatives, additives 0 1 2 3 Y  /  N
36. Reacts to smells, chemicals 0 1 2 3 Y  /  N
Adapted from the General Behaviour and Health Checklist for Children (RPAH Allergy Unit, 2003) and
The failsafe cookbook (Dengate, 2001) © Mickaela Aitken 2005
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Appendix L
Parent satisfaction questionnaire (Simplified Elimination Diet)
PARENT SATISFACTION QUESTIONNAIRE
Please circle how much you agree with the following statements:
1. I approve of procedures I had to follow for the diet.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
2. The diet was helpful in managing my childs difficult behaviour.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
3. The diet has given me more confidence to manage my childs behaviour
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
4. The diet allowed me to increase in the behaviours I like in my child.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
5. The diet allowed me to decrease the behaviours I dont like in my child.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
6. I was able to understand the verbal explanation of the diet.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
7. I was able to understand the written information explaining the diet.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
8. The written information was a useful addition to the verbal information.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
9. The daily record keeping (Diet details and Target behaviours/RBRI) was
manageable.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
Did you find the amount of record keeping you did too much?       YES   /   NO
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10. Completing the questionnaires before and after the program was
manageable (in terms of the amount of information requested).
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
Did you find the amount of questionnaires information you completed too
much?         YES   /   NO
11. The questionnaires were easy to understand and complete.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
12. The visits with the dietician helped me to do the diet.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
13. The support provided by the research team helped me to do the diet.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
How important would you rate the support you received from the research
team to help you do the diet?
Extremely Very A little bit       Not very Not at all
Important         Important Important       Important Important
14. The diet was easy to follow.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
15. Getting my child to comply with the diet was manageable.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
16. My family and friends were supportive of me doing the diet with my child.
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
17. I received support from people other than the research team and family and
friends to implement the diet YES   /   NO
If you answered yes to Q.17 please list these people: _____________________
___________________________________________________________________
_____________________________________________________________
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19. I would recommend this diet to parent of children with difficult behaviour
Strongly Disagree Disagree Not Sure   Agree Strongly Agree
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Appendix M
Sample characteristics (Phase 2: Behaviour Parent Training Program versus
Simplified Elimination Diet)
Table M.1
Family characteristics for participants completing Phase 2 and differences in proportions of
Yes/No responses
BPT SED
No. (%) No. (%) χ2 p
Birth ordera First born 6 (35.29) 6 (50.00)
Later born 10 (58.82) 5 (41.67)
Twin 1 (5.88) 1 (8.33)
Adopted/Foster 1 (5.88) 1 (8.33)
Unknownd 0 (0.00) 1 (8.33)
No. of siblingsb 0 0 (0.00) 1 (8.33)
1 7 (41.18) 5 (41.67)
2 5 (29.41) 3 (25.00)
3 2 (11.76) 3 (25.00)
4 3 (17.65) 0 (0.00)
Sibling/sa Yes 17 (100.00) 11 (91.67)
Diff. b/n 1.47 .414
Single parentb Yes 16 (94.12) 10 (83.33)
Diff. b/n 0.88 .553
Mo. finished high schoolb Yes 17 (100.00) 10 (83.33)
Diff. b/n 3.04 .163
Mo. tertiary educationb Yes 16 (94.12) 9 (75.00)
Diff. b/n 2.16 .279
Mo. works/studiesb Yes 7 (41.18) 8 (66.67)
Diff. b/n 1.83 .264
Fa. finished high schoola No 1 (5.88) 1 (8.33)
Yes 16 (94.12) 10 (83.33)
Diff. b/n 0.10 1.000
Unknown 0 (0.00) 1 (8.33)
Fa. tertiary educationa No 2 (11.76) 2 (16.67)
Yes 15 (88.24) 9 (75.00)
Diff. b/n 0.23 1.000
Unknown 0 (0.00) 1 (8.33)
Fa. works/studiesc No 0 (0.00) 0 (0.00)
Yes 16 (94.12) 11 (91.67)
Diff. b/n - -
Unknown 1 (5.88) 1 (8.33)
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; Diff. b/n = Difference
between BPT and SED groups; Mo. = Mother; Fa.= Father.
a n = 17, data missing for 2 participants in BPT group (n = 19); n = 11, data missing for 3 participants, including
1 unknown in SED group (n = 14).
b n = 17, data missing for 2 participants in BPT group (n = 19); n = 12, data missing for 2 participants in SED
group (n = 14).
c n = 16, data missing for 3 participants, including 1 unknown in BPT group (n = 19); n = 11, data missing for 3
participants, including 1 unknown in SED group (n = 14)..
d Unknown for adopted child.
CCXXXVIII Appendix M. Sample characteristics (Phase 2: BPT vs. SED)
Table M.2
Participants completing Phase 2 with specific health problems in the first two years of life and
differences in proportions of Yes/No responses
BPTa SEDb
No. (%) No. (%) χ2 p
Abnormal behaviour 7 (41.18) 0 (0.00)
Diff. b/n 6.04 .023
Demanding behaviour 14 (82.35) 8 (72.73)
Diff. b/n 0.37 .653
Screaming/colic 7 (41.18) 5 (45.45)
Diff. b/n 0.50 1.00
Feeding problems 7 (41.18) 3 (27.27)
Diff. b/n 0.56 .689
Poor weight gain 2 (11.76) 1 (9.09)
Diff. b/n 0.50 1.00
Unsettled sleep 9 (52.94) 7 (63.64)
Diff. b/n 0.31 .705
Vomiting/reflux 2 (11.76) 4 (36.36)
Diff. b/n 2.40 .174
Blood in vomit 0 (0.00) 0 (0.00)
Diff. b/n - -
Mucus in vomit 1 (5.88) 0 (0.00)
Diff. b/n 0.67 1.00
Freq. loose stools 2 (11.76) 3 (27.27)
Diff. b/n 1.10 .353
Blood in stools 0 (0.00) 1 (9.09)
Diff. b/n 1.60 .393
Mucus in stools 0 (0.00) 0 (0.00)
Diff. b/n - -
Nappy rashes 10 (58.82) 8 (72.73)
Diff. b/n 0.56 .689
Constipation 5 (29.41) 1 (9.09)
Diff. b/n 1.64 .355
Eczema 4 (23.53) 5 (45.45)
Diff. b/n 1.47 .409
Other skin rashes 2 (11.76) 4 (36.36)
Diff. b/n 2.40 .174
Breathing trouble 2 (11.76) 0 (0.00)
Diff. b/n 1.39 .505
Bronchiolitis 1 (5.88) 3 (27.27)




Participants completing Phase 2 with specific health problems in the first two years of life and
difference in proportions of Yes/No responses (continued)
BPTa SEDb
No. (%) No. (%) χ2 p
Croup 2 (11.76) 1 (9.09)
Diff. b/n 0.05 1.00
Freq. ear infections 6 (35.29) 6 (54.55)
Diff. b/n 1.01 .441
Freq. antibiotics 7 (41.18) 5 (45.45)
Diff. b/n 0.05 1.00
Fits/seizures 2 (11.76) 0 (0.00)
Diff. b/n 1.39 .505
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet;
Diff. b/n = Difference between; Freq.= Frequent.
a n = 17, data missing for 2 participants in BPT group (n = 19).
b n = 11, data missing for 3 participants, including 1 unknown in SED group (n = 14).
CCXL Appendix M. Sample characteristics (Phase 2: BPT vs. SED)
Table M.3
Participants completing Phase 2 with specific feeding habits / problems and differences in propor-
tions of Yes/No responses
BPTa SEDb
No. (%) No. (%) χ2 p
Breast fed 16 (100.00) 11 (100.00)
Diff. b/n - -
Breast fed > 6 months 8 (50.00) 9 (81.82)
Diff b/n 2.83 .124
Hypoallergenic formula 0 (0.00) 0 (0.00)
Diff. b/n - -
Solid foods > 5 months 7 (43.75) 4 (36.36)
Diff. b/n 0.15 1.00
Reacted toc
dairy 3 (18.75) 1 (9.09)
Diff. b/n 0.48 .624
soy 1 (6.25) 0 (0.00)
Diff. b/n 0.71 1.00
grains 0 (0.00) 2 (18.18)
Diff. b/n 3.14 .157
eggs 0 (0.00) 0 (0.00)
Diff. b/n - -
nuts 0 (0.00) 1 (9.09)
Diff. b/n 1.51 .417
chocolate 1 (6.25) 1 (9.09)
Diff. b/n 0.08 1.00
fruit/veg 3 (18.75) 2 (18.18)
Diff. b/n 0.001 1.00
meat 0 (0.00) 0 (0.00)
Diff. b/n - -
fish 0 (0.00) 0 (0.00)
Diff. b/n - -
juice 1 (6.25) 1 (9.09)
Diff. b/n 0.08 1.00
AFCs 1 (6.25) 1 (9.09)
Diff. b/n 0.08 1.00
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; Diff. b/n = Difference
between BPT and SED groups; AFC = Artificial Food Colour.
a n = 16, data missing for 3 participants, including 1 unkown in the BPT group (n = 19);
b n = 11, data missing for 3 participants, including 1 unkown in the SED group (n = 14);
c In the first year of life.
CCXLI
Table M.4
Participants completing Phase 2 with a family history of specific health problems and differences
in proportions of Yes/No responses
BPTa SEDb
No. (%) No. (%) χ2 p
Family history of
eczema 8 (50.00) 3 (25.00)
Diff. b/n 1.80 .253
uticaria 3 (18.75) 1 (8.33)
Diff. b/n 0.61 .613
asthma 9 (56.25) 6 (50.00)
Diff. b/n 0.11 1.00
hayfever 9 (56.25) 11 (91.67)
Diff. b/n 4.22 .088
environ. allergy 7 (43.75) 10 (83.33)
Diff. b/n 4.50 .054
food allergy 4 (25.00) 2 (16.67)
Diff. b/n 0.28 .673
medication allergy 0 (0.00) 0 (0.00)
Diff. b/n - -
reacts to wheat 6 (37.50) 3 (25.00)
Diff. b/n 0.49 .687
coeliac 11 (68.75) 6 (50.00)
Diff. b/n 1.01 .441
reacts to dairy 6 (37.50) 5 (41.67)
Diff. b/n 0.05 1.00
sinus problems 5 (31.25) 4 (33.33)
Diff. b/n 0.01 1.00
snoring 9 (56.25) 5 (41.67)
Diff. b/n 0.58 .704
irritable bowel 6 (37.50) 1 (8.33)
Diff. b/n 3.11 1.84
mouth ulcers 12 (75.00) 8 (66.67)
Diff. b/n 0.28 .691
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; Diff. b/n = Difference
between BPT and SED groups; environ. = enviroment.
a n = 16, data missing for 3 participants, including 1 unknown in BPT group (n = 19);
b n = 12, data missing for 2 participants in the SED group (n = 14).
CCXLII Appendix M. Sample characteristics (Phase 2: BPT vs. SED)
CCXLIII
Appendix N
Phase 1 and 2 secondary outcomes
Table N.1
Differences in proportions of RBRI scores in the Normal/Clinical range for Phases 1 and 2:
BPT vs. SED
Participants in Normal range
BPTa SEDb
Subscale Phase No. (%) No. (%) χ2 p
Irritable/Antisocial 1 2 (10.53) 1 (7.14) 0.11 1.000
2 6 (31.58) 14 (100.00) 12.39 .001
Inattentive 1 4 (21.05) 4 (28.57) 0.25 .695
2 5 (26.32) 14 (100.00) 17.92 < .001
Restless 1 9 (47.37) 7 (50.00) 0.02 1.000
2 15 (78.95) 14 (100.00) 3.35 .095
Disturbed Sleep 1 7 (36.84) 6 (42.86) 0.12 1.000
2 8 (42.11) 14 (100.00) 8.97 .004
Total 1 0 (0.00) 0 (0.00) - -
2 5 (26.32) 14 (100.00) 17.92 < .001
Note: RBRI = Rowe Behaviour Rating Inventory; BPT = Behavioural Parenting Training program; SED =
Simplified Elimination Diet.
a n = 19.
b n = 14.








































































































































































































































































































































































































































































































































































Differences in proportions of CPRS scores in the Normal/Clinical range for Phases 1 and 2:
BPT vs. SED (Totals and all subscales)
Participants in Normal range
BPTa SEDb
Subscale Phase no. (%) no. (%) χ2 p
Oppositional 1 1 (5.56) 0 (0.00) 0.75 1.000
2 5 (27.78) 12 (92.31) 12.69 .001
Cognitive Problems/ 1 3 (16.67) 5 (38.46) 1.87 .228
Inattention 2 3 (16.67) 9 (69.23) 8.79 .008
Hyperactivity 1 3 (16.67) 6 (46.15) 3.19 .114
2 6 (33.33) 11 (84.62) 8.02 .009
Anxious-Shy 1 8 (44.44) 7 (53.85) 0.27 .722
2 11 (61.11) 13 (100.00) 6.53 .025
Perfectionism 1 10 (55.56) 10 (76.92) 1.51 .275
2 14 (77.78) 13 (100.00) 3.32 .120
Social Problems 1 6 (33.33) 5 (38.46) 0.09 1.000
2 7 (38.89) 8 (61.54) 1.55 .285
Psychosomatic 1 8 (44.44) 7 (53.85) 0.27 .722
2 8 (44.44) 12 (92.31) 7.55 .008
ADHD Index 1 2 (11.11) 3 (23.08) 0.80 .625
2 4 (22.22) 10 (76.92) 9.12 .004
Global Index: 1 2 (11.11) 2 (15.38) 0.12 1.000
Restlessness-Impulsivity 2 4 (22.22) 10 (76.92) 9.12 .004
Global Index: 1 5 (27.78) 3 (23.08) 0.09 1.000
Emotional Lability 2 7 (38.89) 12 (92.31) 9.08 .004
Global Index: 1 3 (16.67) 2 (15.38) 0.01 1.000
Total 2 5 (27.78) 10 (76.92) 7.30 .011
DSM-IV: 1 3 (16.67) 4 (30.77) 0.86 .413
Inattentive 2 5 (27.78) 10 (76.92) 7.30 .011
DSM-IV: 1 3 (16.67) 4 (30.77) 0.86 .413
Hyperactivity-Impulsivity 2 5 (27.78) 10 (76.92) 7.30 .011
DSM-IV: 1 2 (11.11) 2 (15.38) 0.12 1.000
Total 2 5 (27.78) 10 (76.92) 7.30 .011
Note: CPRS = Conners Parent Rating Scale; BPT = Behavioural Parenting Training program; SED = Simplified
Elimination Diet.
a n = 18, data missing for 1 participant in BPT group (n = 19).
b n = 13, data missing for 1 participant in BPT group (n = 14).
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CCXLVIII Appendix N. Phase 1 and 2 secondary outcomes
Table N.5
Differences in CPRS Phase 1–2 gain scores: BPTa vs. SEDb (Totals and all subscales)
Subscale Group M (SD) U p ES
Oppositional BPT -8.50 (6.92)
SED -23.08 (15.14)
Diff. b/n BPT & SED 46.0 .004 .77
Cognitive Problems/ BPT -3.89 (6.95)
Inattention SED -14.15 (16.30)
Diff. b/n BPT & SED 64.5 .034 .77
Hyperactivity BPT -3.89 (4.61)
SED -16.00 (10.07)
Diff. b/n BPT & SED 32.0 .000 .92
Anxious-Shy BPT -0.83 (8.65)
SED -14.69 (10.54)
Diff. b/n BPT & SED 32.5 .000 .92
Perfectionism BPT -2.44 (6.90)
SED -9.85 (11.18)
Diff. b/n BPT & SED 73.5 .082 .77
Social Problems BPT -4.17 (8.23)
SED -13.23 (13.75)
Diff. b/n BPT & SED 68.5 .051 .69
Psychosomatic BPT -4.50 (17.70)
SED -16.62 (24.51)
Diff. b/n BPT & SED 90.0 .293 .62
ADHD Index BPT -2.39 (8.84)
SED -16.85 (12.10)
Diff. b/n BPT & SED 38.0 .001 .85
Global Index: BPT -4.61 (8.77)
Restlessness-Impulsivity SED -19.15 (13.80)
Diff. b/n BPT & SED 46.0 .004 .77
Global Index: BPT -4.06 (10.34)
Emotional Lability SED -21.38 (12.92)
Diff. b/n BPT & SED 38.5 .001 .92
Global Index: BPT -4.83 (8.91)
Total SED -20.92 (14.29)
Diff. b/n BPT & SED 40.5 .001 .77
DSM-IV: BPT -3.22 (7.12)
Inattentive SED -17.38 (14.69)
Diff. b/n BPT & SED 46.0 .004 .85
DSM-IV: BPT -1.28 (7.08)
Hyperactivity-Impulsivity SED -15.38 (10.44)




Differences in CPRS Phase 1–2 gain scores: BPTa vs. SEDb (Totals and all subscales) (continued)
Subscale Group M (SD) U p ES
DSM-IV: BPT -3.06 (8.03)
Total SED -17.62 (12.10)
Diff. b/n BPT & SED 35.5 .001 .85
Note: CPRS = Conners Parenting Rating Scale; BPT = Behavioural Parent Training program;
SED = Simplified Elimination Diet; Diff. b/n = Difference between.
a n = 18, data missing for 1 participant in BPT group (n = 19).
b n = 13, data missing for 1 participant in SED group (n = 14).
CCL Appendix N. Phase 1 and 2 secondary outcomes
Table N.6
Differences in proportions of CBCL scores in the Normal/Clinical for Phases 1 and 2: BPT vs.
SED (Total and all subscales)
Participants in Normal range
BPTa SEDb
Subscale Phase No. (%) No. (%) χ2 p
Total 1 0 (0.00) 0 (0.00) 0.01 1.000
2 4 (28.57) 10 (83.33) 7.80 .008
Internal Problems 1 4 (28.57) 5 (41.67) 0.49 .683
2 3 (21.43) 12 (100.00) 16.34 .000
External Problems 1 3 (21.43) 2 (16.67) 0.09 1.000
2 4 (28.57) 11 (91.67) 10.54 .002
Anxious/Depressed 1 5 (35.71) 6 (50.00) 0.54 .692
2 7 (50.00) 12 (100.00) 8.21 .006
Withdrawn; Withdrawn/ 1 5 (35.71) 9 (75.00) 4.01 .062
Depressed 2 7 (50.00) 12 (100.00) 8.21 .006
Somatic Complaints 1 3 (21.43) 4 (33.33) 0.47 .665
2 5 (35.71) 11 (91.67) 8.55 .005
Attention Problems 1 3 (21.43) 4 (33.33) 0.47 .665
2 4 (28.57) 11 (91.67) 10.54 .002
Aggressive Behaviour 1 3 (21.43) 2 (16.67) 0.09 1.000
2 5 (35.71) 10 (83.33) 6.00 .021
Affective Problems 1 5 (35.71) 6 (50.00) 0.54 .692
2 3 (21.43) 11 (91.67) 12.83 .000
Anxiety Problems 1 4 (28.57) 9 (75.00) 5.57 .047
2 6 (42.86) 12 (100.00) 9.91 .002
Attention Deficit/ 1 4 (28.57) 6 (50.00) 1.25 .422
Hyperactivity Problems 2 5 (35.71) 10 (83.33) 8.55 .005
Oppositional Defiant 1 2 (14.29) 3 (25.00) 0.03 1.000
Problems 2 4 (28.57) 11 (91.67) 10.54 .002
Note: CBCL = Child Behavior Checklist; BPT = Behavioural Parenting program; SED = Simplified Elimination
Diet.
a n = 14, data missing for 5 participants in BPT group (n = 19).




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Difference in CBCL Phase 1–2 gain scores: BPTa vs. SEDb (Total and all subscales)
Subscale Group M (SD) U p ES
Total BPT -3.00 (7.22)
SED -24.50 (10.99)
Diff. b/n BPT & SED 11.0 < .001 .92
Internal Problems BPT -0.71 (9.10)
SED -19.33 (11.48)
Diff. b/n BPT & SED 18.5 .001 .92
External Problems BPT -2.93 (6.59)
SED -22.50 (13.16)
Diff. b/n BPT & SED 12.5 < .001 .92
Anxious/Depressed BPT -1.64 (8.63)
SED -10.50 (9.37)
Diff. b/n BPT & SED 40.5 .025 .67
Withdrawn; Withdrawn/ BPT -2.57 (7.80)
Depressed SED -5.25 (6.43)
Diff. b/n BPT & SED 64.5 .312 .67
Somatic Complaints BPT 2.07 (6.52)
SED -10.83 (8.11)
Diff. b/n BPT & SED 17.5 < .001 1.00
Attention Problems BPT 3.14 (11.51)
SED -10.58 (7.88)
Diff. b/n BPT & SED 30.5 .006 1.00
Aggressive Behaviour BPT -4.43 (10.43)
SED -14.83 (9.71)
Diff. b/n BPT & SED 38.0 .018 .50
Affective Problems BPT -0.57 (9.46)
SED -9.17 (8.95)
Diff. b/n BPT & SED & 47.5 .060 .83
Anxiety Problems BPT -0.36 (7.12)
SED -6.83 (6.12)
Diff. b/n BPT & SED 40.5 .023 .83
Attention Deficit/ BPT 0.36 (6.56)
Hyperactivity Problems SED -10.17 (7.53)
Diff. b/n BPT & SED 27.0 .003 .92
Oppositional Defiant BPT -3.57 (7.02)
Problems SED -16.67 (8.94)
Diff. b/n BPT & SED 20.0 .001 .92
Note: CBCL = Child Behavior Checklist; BPT = Behavioural Parenting Training program; SED = Simplified
Elimination Diet; Diff. b/n = Difference between.
a n = 14, data missing for 5 participants in BPT group (n = 19).
b n = 12, data missing for 2 participants in SED group (n = 14).
CCLIV Appendix N. Phase 1 and 2 secondary outcomes
Table N.9
Difference in proportions of SSRS scores in the Normal/Clinical range for Phases 1 and 2: BPT
vs. SED
Participants in Normal range
BPTa SEDb
Subscale Phase No. (%) No. (%) χ2 p
Cooperation 1 5 (38.46) 8 (61.54) 1.39 .434
2 8 (42.11) 12 (92.31) 3.47 .160
Assertiveness 1 5 (26.32) 5 (38.46) 0.00 1.000
2 6 (31.58) 8 (61.54) 6.19 .695
Responsibility 1 7 (36.84) 7 (53.85) 0.00 1.000
2 6 (31.58) 11 (84.62) 4.25 .097
Self-control 1 3 (15.79) 6 (46.15) 1.53 .411
2 6 (31.58) 12 (92.31) 6.50 .030
Social Skills 1 2 (10.53) 6 (46.15) 2.89 .202
Total 2 6 (31.58) 10 (76.92) 2.60 .226
Note: SSRS = Social Skills Rating System; BPT = Behavioural Parenting Training program; SED = Simplified
Elimination Diet.
a n = 19.
b n = 13, data missing for 1 participant in SED group (n = 14).
CCLV
Table N.10
Differences in proportions of CSWS scores in the Average (and Above Average)/Below Average
range for Phases 1 and 2: BPT vs SED
Participants in Normal range
BPTa SEDb
Subscale Phase No. (%) No. (%) χ2 p
Going to bed 1 14 (73.68) 12 (69.23) 0.08 1.000
2 15 (78.95) 12 (92.31) 1.05 .625
Falling Asleep 1 10 (52.63) 9 (69.23) 0.88 .471
2 10 (52.63) 13 (100.00) 8.57 .004
Maintaining Sleep 1 13 (68.42) 6 (46.15) 1.59 .281
2 12 (63.16) 13 (100.00) 6.13 .025
Reinitiating Sleep 1 14 (73.68) 8 (61.54) 0.53 .699
2 11 (57.89) 11 (84.62) 2.57 .141
Returning to Wakefulness 1 11 (57.89) 11 (84.62) 2.56 .141
2 15 (78.95) 13 (100.00) 3.13 .128
Total 1 13 (68.42) 10 (76.92) 0.28 .701
2 12 (63.16) 13 (100.00) 6.13 .025
Note: CSWS = Children Sleep Wake Scale; BPT = Behavioural Parenting program; SED = Simplified Elimination
Diet.
a n = 19.
b n = 13, data missing for 1 participant in SED group (n = 14).






















































































































































































































































































































































































Differences in proportions of DASS scores in the Normal/Clinical range for Phases 1 and 2:
BPT vs. SED
Participants in Normal range
BPTa SEDb
Subscale Phase No. (%) No. (%) χ2 p
Stress 1 9 (56.25) 5 (50.00) 0.10 1.000
2 10 (52.63) 9 (69.23) 2.37 .190
Anxiety 1 12 (63.16) 9 (69.23) 0.89 .617
2 14 (73.68) 10 (76.92) 1.35 .508
Depression 1 8 (42.11) 7 (53.85) 1.01 .428
2 12 (63.16) 9 (69.23) 0.89 .617
Total 1 11 (57.89) 6 (46.15) 0.21 .692
2 12 (63.16) 9 (69.23) 1.57 .352
Note: DASS = Depression, Anxiety, Stress Scale; BPT = Behavioural Parenting Training program; SED =
Simplified Elimination Diet.
a n = 16, data missing for 3 participants in BPT group (n = 19).
b n = 10, data missing for 4 participants in SED group (n = 14).

















































































































































































































































































































































































































































































































































Sample characteristics for participants commencing Phase 2
Table O.1
Child characteristics for participants commencing Phase 2
BPT SED b
No. (%) No. (%)
Age a 4 2 (8.70) 2 (6.25)
5 2 (8.70) 3 (9.38)
6 6 (26.09) 5 (15.63)
7 1 (4.35) 4 (12.50)
8 2 (8.70) 7 (21.88)
9 6 (26.09) 7 (21.88)
10 1 (4.35) 2 (6.25)
11 3 (13.04) 2 (6,25)
Sex a Male 17 (73.91) 25 (78.13)
Female 6 (26.09) 7 (21.88)
Diagnosisa ADHD 4 (17.39) 3 (9.38)
Aspergers 2 (8.70) 3 (9.38)
ADHD & Aspergers 2 (8.70) 2 (6.25)
HF Autism 1 (4.35) 0 (0.00)
No diagnosis 12 (52.17) 22 (68.75)
Unknown 2 (8.70) 2 (6.25)
Pregnancy/delivery problemsb No 9 (39.93) 14 (43.75)
Yes 10 (43.48) 15 (46.88)
Unknown 4 (17.39) 3 (9.38)
Dev. in first yearc Not reaching milestones 7 (30.43) 0 (0.00)
Average 9 (39.13) 22 (68.75)
Advanced 4 (17.39) 6 (18.75)
Don’t know 0 (0.00) 1 (3.13)
Unknown 3 (13.04) 3 (9.38)
Sibling in study a No 17 (73.91) 19 (59.38)
Yes 6 (26.09) 14 (43.75)
Note: BPT = Behaviour Parent Training program; SED = Simplified Elimination Diet; ADHD = Attention
Deficit/Hyperactivity Disorder; HF Autism = High Functioning Autism; Dev. = Development.
a n = 23 in BPT group; n = 32 in SED group.
b n = 19 data missing for 4 participants, including 1 unknown, in BPT group (n = 23); n = 29 data missing for 3
participants in SED group (n = 32).
c n = 20 data missing for 3 participants, including 1 unknown, in BPT group (n = 23); n = 28 data missing for 4
participants, including 1 unknown, in SED group (n = 32).
CCLX Appendix O. Sample characteristics (commencing Phase 2)
Table O.2
Family characteristics for participants commencing Phase 2
No.(%)
BPT (n = 21)a SED (n = 29)b
Birth order First born 8 (38.10) 16 (55.17)
Later born 12 (57.14) 12 (41.38)
Twin 1 (4.76) 0 (0.00)
Adopted/Foster 0 (0.00) 0 (0.00)
Unknown 0 (0.00) 1 (3.45)
No. of siblings 0 1 (4.76) 2 (6.90)
1 9 (42.86) 9 (31.03)
2 6 (28.57) 12 (41.38)
3 2 (9.52) 5 (17.24)
4 3 (14.29) 1 (3.45)
Single parent Yes 18 (85.71) 20 (68.97)
Mo. finished high school Yes 21 (100.00) 25 (86.21)
Mo. tertiary education Yes 19 (90.48) 23 (79.31)
Mo. works/studies Yes 9 (42.86) 19 (65.52)
Fa. finished high school No 2 (9.52) 2 (6.90)
Yes 19 (90.48) 24 (82.76)
Unknown 0 (0.00) 3 (10.34)
Fa. tertiary education No 3 (14.29) 3 (10.34)
Yes 18 (85.71) 23 (79.31)
Unknown 0 (0.00) 3 (10.34)
Fa. works/studies No 0 (0.00) 1 (3.45)
Yes 20 (95.24) 23 (79.31)
Unknown 1 (4.76) 5 (17.24)
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; Mo. = Mother; Fa.=
Father.
a data missing for two participants (n = 23).
b data missing for three participants (n = 32).
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Table O.3
Differences in proportions of Yes/No responses for Phase 2 “commencers” and “completers”:
Family characteristics
BPT (n = 21)a SED (n = 29)b
χ2 p χ2 p
Single parent 5.15 .080 1.97 .234
Mo. finished high school - - 0.01 1.000
Mo. tertiary education 1.37 .352 0.23 .669
Mo. works/studies 0.10 1.000 0.01 1.000
Fa. finished high school 1.37 .352 0.05 1.000
Fa. tertiary education 0.46 .489 0.82 .556
Fa. works/studies - - 0.88 1.000
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; Mo. = Mother; Fa.=
Father.
a data missing for two participants (n = 23).
b data missing for three participants (n = 32).
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Table O.4
Participants commencing Phase 2 with specific health problems in the first two years of life
No. (%)
BPT (n = 21)a SED (n = 28)b
Abnormal behaviour 10 (47.62) 5 (17.86)
Demanding behaviour 17 (80.95) 16 (57.14)
Screaming/colic 8 (38.10) 16 (57.14)
Feeding problems 9 (42.86) 8 (28.57)
Poor weight gain 2 (9.52) 2 (7.14)
Unsettled sleep 11 (52.38) 19 (67.86)
Vomiting/reflux 2 (9.52) 12 (42.86)
Blood in vomit 2 (9.52) 0 (0.00)
Mucus in vomit 1 (4.76) 1 (3.57)
Freq. loose stools 2 (9.52) 11 (39.29)
Blood in stools 0 (0.00) 1 (3.57)
Mucus in stools 0 (0.00) 1 (3.57)
Nappy rashes 11 (52.38) 17 (60.71)
Constipation 6 (28.57) 6 (21.43)
Eczema 6 (28.57) 12 (42.86)
Other skin rashes 3 (14.29) 11 (39.29)
Breathing trouble 2 (9.52) 2 (7.14)
Bronchiolitis 1 (4.76) 5 (17.86)
Croup 2 (9.52) 7 (25.00)
Freq. ear infections 7 (33.33) 17 (60.71)
Freq. antibiotics 8 (38.10) 15 (53.57)
Fits/seizures 2 (9.52) 1 (3.57)
Note. BPT = Behaviour Parent Training program; SED = Simplified Elimination Diet; Freq. = Frequent.
a data missing for two participants (n = 23).
b data missing for four participants (n = 32).
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Table O.5
Differences in proportions of Yes/No responses for Phase 2 “commencers” and “completers”:
Specific health problems in the first two years of life
BPT a SEDb
χ2 p χ2 p
Abnormal behaviour 1.49 .311 3.94 .125
Demanding behaviour 0.11 1.00 1.80 .253
Screaming/colic 0.36 1.00 1.01 .441
Feeding problems 0.10 1.00 0.02 1.00
Poor weight gain 0.52 1.00 0.12 1.00
Unsettled sleep 0.01 1.00 0.15 1.00
Vomiting/reflux 0.52 1.00 0.31 .705
Blood in vomit - - - -
Mucus in vomit 0.25 1.00 0.67 1.00
Freq. loose stools 0.52 1.00 1.10 .435
Blood in stools - - 1.60 .393
Mucus in stools - - 0.67 1.00
Nappy rashes 1.49 .311 1.10 .435
Constipation 0.03 1.00 1.64 .355
Eczema 1.11 .544 0.05 1.00
Other skin rashes 0.63 .489 0.07 1.00
Breathing trouble 0.52 1.00 1.39 .505
Bronchiolitis 0.25 1.00 1.10 .353
Croup 0.52 1.00 2.45 .191
Freq. ear infections 0.15 1.00 0.29 .701
Freq. antibiotics 0.36 1.00 0.48 .700
Fits/seizures 0.52 1.00 0.67 1.00
Note. BPT = Behaviour Parent Training program; SED = Simplified Elimination Diet; Freq. = Frequent.
a data missing for two participants (n = 23).
b data missing for four participants (n = 32).
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Table O.6
Participants commencing Phase 2 with specific feeding habits / problems
No. (%)
BPT (n = 20)a SED (n = 28)b
Breast fed 20 (100.00) 27 (96.43)
Breast fed > 6 months 10 (50.00) 17 (60.71)
Hypoallergenic formula 1 (5.00) 2 (7.14)
Solid foods > 5 months 9 (45.00) 9 (32.14)
Reacted to c
dairy 4 (20.00) 9 (32.14)
soy 2 (10.00) 3 (10.71)
grains 3 (15.00) 3 (10.71)
eggs 0 (0.00) 2 (7.14)
nuts 0 (0.00) 1 (3.57)
chocolate 1 (5.00) 1 (3.57)
fruit/veg 4 (20.00) 6 (21.43)
meat 0 (0.00) 28 (100.00)
fish 0 (0.00) 1 (3.57)
juice 1 (5.00) 1 (3.57)
AFCs 1 (5.00) 1 (3.57)
Note. AFC = Artificial Food Colour.
a Data missing for three participants (n = 23).
b Data missing for four participants (n = 32).
c In the first year of life.
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Table O.7
Differences in proportions of Yes/No responses for Phase 2 “commencers” and “completers”:
Specific feeding habits / problems in the first year of life
BPT a SEDb
χ2 p χ2 p
Breast fed - - 0.67 1.00
Breast fed > 6 months 0 1.00 - -
Hypoallergenic formula 4.21 .200 1.39 .505
Solid foods > 5 months 0.05 1.00 0.15 1.00
Reacted to c
dairy 0.08 1.00 4.41 .049
soy 1.25 .368 2.17 .258
grains - - 1.06 .543
eggs - - 1.39 .505
nuts - - 1.60 .393
chocolate 0.26 1.00 1.60 .393
fruit/veg 0.08 1.00 0.11 1.00
meat - - - -
fish - - 0.67 1.00
juice 0.26 1.00 1.60 .393
AFCs 0.26 1.00 1.60 .393
Note. AFC = Artificial Food Colour.
a Data missing for three participants (n = 23).
b Data missing for four participants (n = 32).
c In the first year of life.
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Table O.8
Participants commencing Phase 2 with a family history of specific health problems
No.(%)
BPT (n = 20)a SED (n = 28)b
Family history of
eczema 10 (50.00) 14 (50.00)
uticaria 4 (20.00) 6 (21.43)
asthma 10 (50.00) 13 (46.43)
hayfever 10 (50.00) 24 (85.71)
environ. allergy 8 (40.00) 24 (85.71)
food allergy 4 (20.00) 4 (14.29)
medication allergy 0 (0.00) 1 (3.57)
reacts to wheat 6 (30.00) 5 (17.86)
coeliac 14 (70.00) 12 (42.86)
reacts to dairy 7 (35.00) 9 (32.14)
sinus problems 7 (35.00) 8 (28.57)
snoring 10 (50.00) 11 (39.29)
irritable bowel 7 (35.00) 6 (21.43)
mouth ulcers 15 (75.00) 14 (50.00)
Note. BPT = Behavioural Parent Training, SED = Simplified Elimination Diet; environ. = enviroment.
a Data missing for three participants (n = 23).
b Data missing for four participants (n = 32).
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Table O.9
Differences in proportions of Yes/No responses for Phase 2 “commencers” and “completers”:
Family history of specific health problems
BPTa SEDb
χ2 p χ2 p
Family history of
eczema 0.00 1.00 5.25 .054
uticaria 0.08 1.00 2.14 .096
asthma 1.25 .582 0.11 1.00
hayfever 1.25 .582 0.61 .613
environ. allergy 0.47 .619 0.10 1.00
food allergy 1.25 .538 0.10 1.00
medication allergy - - 0.78 1.00
reacts to wheat 2.14 2.67 0.73 .624
coeliac 0.06 1.00 0.44 .702
reacts to dairy 0.22 1.00 0.87 .432
sinus problems 0.50 .587 0.23 .691
snoring 1.25 .582 0.05 1.00
irritable bowel 0.22 1.00 2.14 .196
mouth ulcers 0.00 1.00 2.33 .252
Note. BPT = Behavioural Parent Training, SED = Simplified Elimination Diet; environ. = enviroment.
a Data missing for three participants (n = 23).
b Data missing for four participants (n = 32).
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CCLXIX
Appendix P
Sample characteristics for participants completing Phase 3
Table P.1
Family characteristics for participants completing Phase 3 and difference in proportions of Yes/No
responses
No.(%)
BPT+SED SED+BPT χ2 p
Birth ordera First born 2 (18.18) 3 (50.00)
Later born 6 (54.55) 3 (27.27)
Twin 1 (9.09) 0 (0.00)
Adopted/Foster 0 (0.00) 0 (0.00)
No. of siblingsa 0 0 (0.00) 1 (9.09)
1 4 (36.36) 1 (9.09)
2 1 (9.09) 1 (9.09)
3 1 (9.09) 3 (27.27)
4 3 (27.27) 0 (0.00)
Single parenta Yes 0 (0.00) 1 (9.09)
Diff b/n 1.61 .400
Mo. finished high schoola Yes 9 (81.82) 6 (54.55)
Diff b/n - -
Mo. tertiary educationa Yes 9 (81.82) 6 (54.55)
Diff b/n - -
Mo. works/studiesa Yes 4 (36.36) 2 (18.18)
Diff b/n 0.19 1.000
Fa. finished high schoolb No 0 (0.00) 0 (0.00)
Yes 9 (81.82) 5 (45.45)
Diff b/n - -
Unknown 0 (0.00) 1 (9.09)
Fa. tertiary educationb No 0 (0.00) 0 (0.00)
Yes 9 (81.82) 5 (45.45)
Diff b/n - -
Unknown 0 (0.00) 1 (9.09)
Fa. works/studiesb No 0 (0.00) 0 (0.00)
Yes 9 (81.82) 5 (45.45)
Diff b/n - -
Unknown 0 (0.00) 1 (9.09)
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; Diff b/n= Difference
between BPT and SED groups; Fa.= Father; Mo. = Mother.
a n = 9 data missing for 2 participants in BPT+SED group (n = 11); n = 6 data missing for 2 participants in
SED+BPT group (n = 8).
b n = 9 data missing for 2 participants in BPT+SED group (n = 11); n = 5 data missing for 3 participants,
including 1 unknown, in SED+BPT group (n = 8).
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Table P.2
Participants completing Phase 3 with specific health problems in the first two years of life and
difference in proportions of Yes/No responses
BPT+SEDa SED+BPTb
No. (%) No. (%) χ2 p
Abnormal behaviour 3 (33.33) 0 (0.00)
Diff b/n BPT & SED 2.50 .229
Demanding behaviour 8 (88.89) 4 (66.67)
Diff b/n BPT & SED 1.11 .525
Screaming/colic 3 (33.33) 3 (50.00)
Diff b/n BPT & SED 0.42 .622
Feeding problems 4 (44.44) 1 (16.67)
Diff b/n BPT & SED 1.25 .580
Poor weight gain 1 (11.11) 1 (16.67)
Diff b/n BPT & SED 0.10 1.00
Unsettled sleep 5 (55.56) 4 (66.67)
Diff b/n BPT & SED 0.19 1.00
Vomiting/reflux 1 (11.11) 2 (33.33)
Diff b/n BPT & SED 1.11 .525
Blood in vomit 0 (0.00) 0 (0.00)
Diff b/n BPT & SED - -
Mucus in vomit 1 (11.11) 0 (0.00)
Diff b/n BPT & SED 0.71 1.00
Freq. loose stools 2 (22.22) 2 (33.33)
Diff b/n BPT & SED 0.23 1.00
Blood in stools 0 (0.00) 1 (16.67)
Diff b/n BPT & SED 1.61 .400
Mucus in stools 0 (0.00) 0 (0.00)
Diff b/n BPT & SED - -
Nappy rashes 5 (55.56) 6 (100.00)
Diff b/n BPT & SED 3.64 .103
Constipation 3 (33.33) 0 (0.00)
Diff b/n BPT & SED 2.50 .229
Eczema 1 (11.11) 2 (33.33)
Diff b/n BPT & SED 1.11 .525
Other skin rashes 1 (11.11) 3 (50.00)
Diff b/n BPT & SED 2.78 .235
Breathing trouble 1 (11.11) 0 (0.00)
Diff b/n BPT & SED 0.71 1.00
Bronchiolitis 1 (11.11) 1 (16.67)
Diff b/n BPT & SED 0.10 1.00
Croup 1 (11.11) 1 (16.67)
Diff b/n BPT & SED 0.10 1.00
Freq. ear infections 4 (44.44) 5 (83.33)
Diff b/n BPT & SED 2.27 .287
Freq. antibiotics 5 (55.56) 3 (50.00)




Participants completing Phase 3 with specific health problems in the first two years of life and
difference in proportions of Yes/No responses (continued)
BPT+SEDa SED+BPTb
No. (%) No. (%) χ2 p
Fits/seizures 2 (22.22) 0 (0.00)
Diff b/n BPT & SED 1.54 .486
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet;
Diff. b/n = Difference between BPT and SED groups; Freq.= Frequent.
a n = 9, data missing for 2 participants in BPT+SED group (n = 11).
b n = 6, data missing for 2 participants in SED+BPT group (n = 8).
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Table P.3
Differences in proportions of Yes/No responces for Phase 3 “commencers” and “completers”:
Specific feeding habits / problems
No. (%)
BPT+SEDa SED+BPTb χ2 p
Breast fed 8 (100.00) 6 (100.00)
Diff b/n BPT & SED - -
Breast fed > 6 months 0 (0.00) 0 (0.00)
Diff b/n BPT & SED 1.66 .301
Hypoallergenic formula 0 (0.00) 0 (0.00)
Diff b/n BPT & SED - -
Solid foods intro > 5 months 4 (50.00) 1 (16.67)
Diff b/n BPT & SED 1.61 .400
Reacted toc
dairy 2 (25.00) 0 (0.00)
Diff b/n BPT & SED 1.75 .473
soy 1 (12.50) 0 (0.00)
Diff b/n BPT & SED 0.81 1.00
grains 0 (0.00) 2 (33.33)
Diff b/n BPT & SED 3.11 1.65
eggs 0 (0.00) 0 (0.00)
Diff b/n BPT & SED - -
nuts 0 (0.00) 1 (16.67)
Diff b/n BPT & SED 1.44 .429
chocolate 0 (0.00) 1 (16.67)
Diff b/n BPT & SED 1.44 .429
fruit/veg 1 (12.50) 2 (33.33)
Diff b/n BPT & SED 0.88 .538
meat 0 (0.00) 0 (0.00)
Diff b/n BPT & SED - -
fish 0 (0.00) 0 (0.00)
Diff b/n BPT & SED - -
juice 1 (12.50) 1 (16.67)
Diff b/n BPT & SED 1.44 .429
AFCs 1 (12.50) 1 (16.67)
Diff b/n BPT & SED 0.05 1.00
Note. BPT = Behavioural Parent Training; SED = Simplified Elimination Diet; Diff b/n = Difference between;
AFC = Artificial Food Colour.
a n = 8 data missing for 3 participants, including 1 unknown, in BPT+SED group (n = 11).
b n = 8 data missing for 2 participants in SED+BPT group (n = 8).
c In the first year of life.
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Table P.4
Differences in proportions of Yes/No responces for Phase 3 “commencers” and “completers”:
Family history of specific health problems
No. (%)
BPT+SED a SED+BPTb χ2 p
Family history of
eczema 4 (50.00) 1 (16.67)
Diff b/n BPT & SED 1.66 .301
uticaria 1 (12.50) 0 (0.00)
Diff b/n BPT & SED 0.81 1.00
asthma 4 (50.00) 3 (50.00)
Diff b/n BPT & SED 0.00 1.00
hayfever 5 (62.50) 5 (83.33)
Diff b/n BPT & SED 0.73 .580
environ. allergy 4 (50.00) 5 (83.33)
Diff b/n BPT & SED 1.66 .301
food allergy 4 (50.00) 0 (0.00)
Diff b/n BPT & SED 4.20 .085
medication allergy 0 (0.00) 0 (0.00)
Diff b/n BPT & SED - -
reacts to wheat 4 (50.00) 1 (16.67)
Diff b/n BPT & SED 1.66 .301
coeliac 6 (75.00) 4 (66.67)
Diff b/n BPT & SED 0.12 1.00
reacts to dairy 3 (37.50) 3 (50.00)
Diff b/n BPT & SED 0.22 1.00
sinus problems 2 (25.00) 0 (0.00)
Diff b/n BPT & SED 1.75 .473
snoring 3 (37.50) 4 (66.67)
Diff b/n BPT & SED 1.17 .592
irritable bowel 3 (37.50) 0 (0.00)
Diff b/n BPT & SED 2.87 .209
mouth ulcers 6 (75.00) 4 (66.67)
Diff b/n BPT & SED 0.12 1.00
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; Diff b/n = Difference
between.
a n = 8 data missing for 3 participants, including 1 unknown, in BPT+SED group (n = 11);
b n = 6 data missing for 2 participants in SED+BPT group (n = 8).
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CCLXXV
Appendix Q
Sample characteristics for participants commencing Phase 3
Table Q.1
Child characteristics for participants commencing Phase 3
No. (%)
BPT+SED SED+BPT
Agea 4 2 (10.53) 1 (10.00)
5 2 (10.53) 1 (10.00)
6 5 (26.32) 2 (20.00)
7 1 (5.26) 2 (20.00)
8 1 (5.26) 1 (10.00)
9 5 (26.32) 2 (20.00)
10 1 (5.26) 1 (10.00)
11 2 (10.53) 0 (0.00)
Sexa Male 13 (68.42) 7 (70.00)
Female 6 (31.58) 3 (30.00)
Diagnosisa ADHD 2 (10.53) 1 (10.00)
Aspergers 2 (10.53) 2 (20.00)
ADHD & Aspergers 0 (0.00) 0 (0.00)
HF Autism 1 (5.26) 0 (0.00)
No diagnosis 14 (73.68) 8 (80.00)
Unknown 0 (0.00) 0 (0.00)
Pregnancy/delivery No 8 (42.11) 5 (50.00)
problemsb Yes 7 (36.84) 3 (30.00)
Unknown 4 (21.05) 2 (20.00)
Dev. In first yearc Not reaching milestones 4 (21.05) 0 (0.00)
Average 8 (42.11) 7 (70.00)
Advanced 4 (21.05) 1 (10.00)
Dont know 0 (0.00) 0 (0.00)
Unknown 3 (15.79) 2 (20.00)
Sibling in studya No 13 (68.42) 5 (50.00)
Yes 6 (31.58) 5 (50.00)
Note: BPT = Behaviour Parent Training program; SED = Simplified Elimination Diet; ADHD = Attention
Deficit/Hyperactivity Disorder; HF Autism = High Functioning Autism; Dev. = Development.
a n = 19 in BPT+SED group; n = 10 in SED+BPT group.
b n = 15 data missing for 4 participants, including 1 unknown, in BPT+SED group (n = 19); n = 8 data missing
for 2 participants in SED+BPT group (n = 10).
c n = 16 data missing for 3 participants, including 1 unknown, in BPT+SED group (n = 19); n = 8 data missing
for 2 participants in SED+BPT group (n = 10).
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Table Q.2
Family characteristics for participants commencing Phase 3
No.(%)
BPT+SED SED+BPT
Birth ordera First born 6 (35.29) 5 (62.50)
Later born 10 (58.82) 3 (37.50)
Twin 1 (5.88) 0 (0.00)
Adopted/Foster 0 (0.00) 0 (0.00)
No. of siblingsa 0 0 (0.00) 1 (12.50)
1 7 (41.18) 3 (37.50)
2 5 (29.41) 1 (12.50)
3 2 (11.76) 3 (37.50)
4 3 (17.65) 0 (0.00)
Single parenta Yes 1 (5.88) 1 (12.50)
Mo. finished high schoola Yes 17 (100.00) 7 (87.50)
Mo. tertiary educationa Yes 16 (94.12) 6 (75.00)
Mo. works/studiesa Yes 7 (41.18) 6 (75.00)
Fa. finished high schoolb No 1 (5.88) 1 (12.50)
Yes 16 (94.12) 6 (75.00)
Unknown 0 (0.00) 1 (12.50)
Fa. tertiary educationb No 2 (11.76) 1 (12.50)
Yes 15 (88.24) 6 (75.00)
Unknown 0 (0.00) 1 (12.50)
Fa. works/studiesc No 0 (0.00) 0 (0.00)
Yes 16 (94.12) 7 (87.50)
Unknown 1 (5.88) 1 (12.50)
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; Diff b/n= Difference
between BPT and SED groups; Mo. = Mother; Fa.= Father.
a n = 17 data missing for 2 participants in BPT+SED group (n = 19); n = 8 data missing for 2 participants in
SED+BPT group (n = 10).
b n = 17 data missing for 2 participants in BPT+SED group (n = 19); n = 7 data missing for 3 participants,
including 1 unknown, in SED+BPT group (n = 10).
c n = 16 data missing for 3 participants, including 1 unknown, in BPT+SED group (n = 19); n = 7 data missing
for 3 participants, including 1 unknown, in SED+BPT group (n = 10).
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Table Q.3
Differences in proportions of Yes/No responses for Phase 3 “commencers” and “completers”:
Family characteristics
BPT+SED SED+BPT
χ2 p χ2 p
Single parenta,b 1.20 .471 0.38 1.000
Mo. finished high schoola,b - - 3.43 .250
Mo. tertiary educationa,b 1.20 .471 8.00 .036
Mo. works/studiesa,b 0.08 1.000 2.67 .429
Fa. finished high schoola,c 1.20 .471 2.92 .286
Fa. tertiary educationa,c 2.55 .206 2.92 .286
Fa. works/studiesd,c - - - -
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; Mo. = Mother; Fa.=
Father.
a n = 17 data missing for 2 participants for “commencers” in the BPT+SED group (n = 19); n = 9 data missing
for 2 participants for “completers” in the BPT+SED group (n = 11).
b n = 8 data missing for 2 participants for “commencers” in the SED+BPT group (n = 10); n = 6 data missing
for 2 participants for “completers” in the SED+BPT group (n = 8).
c n = 7 data missing for 3 participants, including 1 unknown, for “commencers” in the SED+BPT group (n = 10);
n = 5 data missing for 3 participants, including 1 unknown, for “completers” in the SED+BPT group (n = 8).
d n = 16 data missing for 3 participants, including 1 unknown, for “commencers” in the BPT+SED group
(n = 19); n = 9 data missing for 2 participants for “completers” in the BPT+SED group (n = 11).
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Table Q.4
Participants commencing Phase 3 with specific health problems in the first two years of life
No. (%)
BPT+SEDa SED+BPTb
Abnormal behaviour 7 (41.18) 0 (0.00)
Demanding behaviour 14 (82.35) 6 (75.00)
Screaming/colic 7 (41.18) 4 (50.00)
Feeding problems 7 (41.18) 3 (37.50)
Poor weight gain 2 (11.76) 1 (12.50)
Unsettled sleep 9 (52.94) 6 (75.00)
Vomiting/reflux 2 (11.76) 3 (37.50)
Blood in vomit 0 (0.00) 0 (0.00)
Mucus in vomit 1 (5.88) 0 (0.00)
Freq. loose stools 2 (11.76) 3 (37.50)
Blood in stools 0 (0.00) 1 (12.50)
Mucus in stools 0 (0.00) 0 (0.00)
Nappy rashes 10 (58.82) 6 (75.00)
Constipation 5 (29.41) 0 (0.00)
Eczema 4 (23.53) 4 (50.00)
Other skin rashes 2 (11.76) 4 (50.00)
Breathing trouble 2 (11.76) 0 (0.00)
Bronchiolitis 1 (5.88) 3 (37.50)
Croup 2 (11.76) 1 (12.50)
Freq. ear infections 6 (35.29) 5 (62.50)
Freq. antibiotics 7 (41.18) 3 (37.50)
Fits/seizures 2 (11.76) 0 (0.00)
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; Freq. = Frequent.
a n = 17 data missing for 2 participants in the BPT+SED group (n = 19),
b n = 8 data missing for 2 participants in the SED+BPT group (n = 10).
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Table Q.5
Differences in proportions of Yes/No responses for Phase 3 “commencers” and “completers”:
Specific health problems
BPT+SED a SED+BPTb
χ2 p χ2 p
Abnormal behaviour 0.49 .637 - -
Demanding behaviour 0.56 .576 0.89 1.00
Screaming/colic 0.49 .637 0.00 1.00
Feeding problems 0.08 1.00 4.44 .107
Poor weight gain 0.01 1.00 0.38 1.00
Unsettled sleep 0.05 1.00 0.89 1.00
Vomiting/reflux 0.01 1.00 0.18 1.00
Blood in vomit - - - -
Mucus in vomit 0.94 1.00 - -
Freq. loose stools 2.02 .471 0.18 1.00
Blood in stools - - 0.38 1.00
Mucus in stools - - - -
Nappy rashes 0.08 1.00 8.00 .036
Constipation 0.14 1.00 - -
Eczema 1.64 .294 2.67 .429
Other skin rashes 0.01 1.00 0.00 1.00
Breathing trouble 0.01 1.00 - -
Bronchiolitis 0.94 1.00 4.44 .107
Croup 0.01 1.00 0.38 1.00
Freq. ear infections 0.70 .620 4.44 .107
Freq. antibiotics 1.63 .335 1.60 .464
Fits/seizures 2.02 .471 - -
Note. BPT = Behavioural Parent Training program ; SED = Simplified Elimination Diet; Freq. = Frequent.
a n = 17 data missing for 2 participants for “commencers” in the BPT+SED group (n = 19); n = 9 data missing
for 2 participants for “completers” in the BPT+SED group (n = 11).
b n = 8 data missing for 2 participants for “commencers” in the SED+BPT group (n = 10); n = 6 data missing
for 2 participants for “completers” in the SED+BPT group (n = 8).
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Table Q.6
Participants commencing Phase 3 with specific feeding habits / problems
No. (%)
BPT+SEDa SED+BPTb
Breast fed 16 (94.12) 8 (100.00)
Breast fed > 6 months 0 (0.00) 0 (0.00)
Hypoallergenic formula 0 (0.00) 0 (0.00)
Solid foods intro > 5 months 7 (41.18) 3 (37.50)
Reacted toc
dairy 3 (17.65) 0 (0.00)
soy 1 (5.88) 0 (0.00)
grains 0 (0.00) 2 (25.00)
eggs 0 (0.00) 0 (0.00)
nuts 0 (0.00) 1 (12.50)
chocolate 1 (5.88) 1 (12.50)
fruit/veg 3 (17.65) 2 (25.00)
meat 0 (0.00) 0 (0.00)
fish 0 (0.00) 0 (0.00)
juice 1 (5.88) 1 (12.50)
AFCs 1 (5.88) 1 (12.50)
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; AFC = Artificial Food
Colour.
a n = 16 data missing for 3 participants, including 1 unknown, in the BPT+SED group (n = 19).
b n = 8 data missing for 2 participants in the SED+BPT group (n = 10).
c In the first year of life.
CCLXXXI
Table Q.7
Differences in proportions of Yes/No responses for Phase 2 “commencers” and “completers”:
Specific feeding habits / problems
BPT+SED a SED+BPTb
χ2 p χ2 p
Breast fed - - - -
Breast fed > 6 months 0.00 1.00 4.44 .107
Hypoallergenic formula - - - -
Solid foods > 5 months 0.25 1.00 4.44 .107
Reacted toc
dairy 0.41 1.00 - -
soy 1.07 1.00 - -
grains - - 0.38 1.00
eggs - - - -
nuts - - 0.38 1.00
chocolate 0.07 1.00 0.38 1.00
fruit/veg 0.41 1.00 0.86 1.00
meat - - - -
fish - - - -
juice 1.07 1.00 0.38 1.00
AFCs 1.07 1.00 0.38 1.00
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; AFC = Artificial Food
Colour.
a n = 16 data missing for 3 participants, including 1 unknown, for “commencers” in the BPT+SED group (n = 19);
n = 8 data missing for 3 participants, including 1 unknown, for “completers” in the BPT+SED group (n = 11).
b n = 8 data missing for 2 participants for “commencers” in the SED+BPT group (n = 10); n = 6 data missing
for 2 participants for “completers” in the SED+BPT group (n = 8).
c In the first year of life.
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Table Q.8




eczema 8 (50.00) 4 (50.00)
uticaria 3 (18.75) 1 (12.50)
asthma 9 (56.25) 4 (50.00)
hayfever 9 (56.25) 5 (62.50)
environ. allergy 7 (43.75) 4 (50.00)
food allergy 4 (25.00) 4 (50.00)
medication allergy 0 (0.00) 0 (0.00)
reacts to wheat 6 (37.50) 4 (50.00)
coeliac 11 (68.75) 6 (75.00)
reacts to dairy 6 (37.50) 3 (37.50)
sinus problems 5 (31.25) 2 (25.00)
snoring 9 (56.25) 3 (37.50)
irritable bowel 2 (12.50) 3 (37.50)
mouth ulcers 12 (75.00) 6 (75.00)
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet, environ. = environment.
a n = 16 data missing for 3 participants, including 1 unknown, in the BPT+SED group (n = 19).
b n = 8 data missing for 2 participants in the SED+BPT group (n = 10).
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Table Q.9
Differences in proportions of Yes/No responses for Phase 3 “commencers” and “completers”:
Family history of specific health problems
BPT+SEDa SED+BPTb
χ2 p χ2 p
Family history of
eczema 0.00 1.00 4.44 .107
uticaria 0.41 1.00 - -
asthma 0.25 1.00 0.00 1.00
hayfever 0.25 1.00 0.38 1.00
environ. allergy 0.25 1.00 0.38 1.00
food allergy 5.33 .077 - -
medication allergy - - - -
reacts to wheat 1.07 .608 0.38 1.00
coeliac 0.29 1.00 2.67 .429
reacts to dairy 0.00 1.00 1.60 .464
sinus problems 0.29 1.00 3.43 .250
snoring 2.29 .315 2.67 .429
irritable bowel 0.00 1.00 - -
mouth ulcers 0.00 1.00 2.67 .429
Note. BPT = Behavioural Parent Training program; SED = Simplified Elimination Diet; environ. = environment.
a n = 16 data missing for 3 participants, including 1 unknown, for “commencers” in the BPT+SED group (n = 19);
n = 8 data missing for 3 participants, including 1 unknown, for “completers” in the BPT+SED group (n = 11).
b n = 8 data missing for 2 participants for “commencers” in the SED+BPT group (n = 10); n = 6 data missing
for 2 participants for “completers” in the SED+BPT group (n = 8).
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Appendix R
Complete Phase 3 Conners’ Parent Rating Scale and Child Behaviour Checklist
outcomes
Table R.1
Differences in proportions of CPRS scores in the Normal/Clinical range across Phases 1–3 for
the BPT+SEDa group (Totals and all subscales)
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Oppositional No. (%) 1 (12.50) 3 (37.50) 8 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 1.91 .500
Ph. 2 & 3 - -
Cognitive problems/ No. (%) 3 (37.50) 3 (37.50) 8 (100.00)
Inattention Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 8.00 1.000
Ph. 2 & 3 - -
Hyperactivity No. (%) 2 (25.00) 3 (37.50) 7 (87.50)
Diff. b/n
Ph. 1 & 3 0.38 .063
Ph. 1 & 2 4.44 1.000
Ph. 2 & 3 0.69 .125
Anxious-shy No. (%) 1 (12.50) 4 (50.00) 7 (87.50)
Diff. b/n
Ph. 1 & 3 0.16 .031
Ph. 1 & 2 1.14 .250
Ph. 2 & 3 1.14 0.25
Perfectionism No. (%) 1 (12.50) 6 (75.00) 8 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 0.38 .063
Ph. 2 & 3 - -
Social Problems No. (%) 3 (37.50) 3 (37.50) 7 (87.50)
Diff. b/n
Ph. 1 & 3 0.69 .125
Ph. 1 & 2 0.04 1
Ph. 2 & 3 0.69 .125
Psychosomatic No. (%) 3 (37.50) 3 (37.50) 7 (87.50)
Diff. b/n
Ph. 1 & 3 0.69 .125
Ph. 1 & 2 1.74 1.000
Ph. 2 & 3 0.69 .125
(continued)
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Table R.1
Differences in proportions of CPRS scores in the Normal/Clinical range across Phases 1–3 for
the BPT+SEDa group (Totals and all subscales) (continued)
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
ADHD Index No. (%) 4 (50.00) 3 (37.50) 8 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 0.53 1.000
Ph. 2 & 3 - -
Global Index: No. (%) 4 (50.00) 2 (25.00) 8 (100.00)
Restlessness- Diff. b/n
Impulsivity Ph. 1 & 3 - -
Ph. 1 & 2 0.00 .625
Ph. 2 & 3 - -
Global Index: No. (%) 2 (25.00) 3 (37.50) 8 (100.00)
Emotional Lability Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 4.44 1.000
Ph. 2 & 3 - -
Global Index: No. (%) 2 (25.00) 3 (37.50) 8 (100.00)
Total Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 4.44 1.000
Ph. 2 & 3 - -
DSM-IV: No. (%) 3 (37.50) 3 (37.50) 8 (100.00)
Inattentive Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 0.04 1.000
Ph. 2 & 3 - -
DSM-IV: No. (%) 3 (37.50) 2 (25.00) 8 (100.00)
Hyperactivity- Diff. b/n
Impulsivity Ph. 1 & 3 - -
Ph. 1 & 2 1.60 1.000
Ph. 2 & 3 - -
DSM-IV: Total No. (%) 1 (12.50) 3 (37.50) 8 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 1.91 .500
Ph. 2 & 3 - -
Note. CPRS = Conners Parent Rating Scale; BPT = Behavioural Parent Training program;
SED = Simplified Elimination Diet; Diff. b/n = Difference between; Ph. = Phases.
a n = 8.
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Table R.2
Differences between mean CPRS scores across Phase 1–3 for the BPT+SEDa group (Totals and
all subscales)
Phase
Subscale 1 2 3 z p ES
Oppositional M(SD) 72.75 (12.53) 67.00 (16.02) 46.88 (6.08)
Class. Clinical Clinical Normal
Diff b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -2.41 .016 .63
Ph. 2 & 3 -2.52 .012 1.00
Cognitive M(SD) 68.25 (9.95) 64.75 (13.91) 50.00 (5.71)
Problems/ Class. Clinical Clinical Normal
Inattention Diff b/n
Ph. 1 & 3 -2.53 .012 1.00
Ph. 1 & 2 -1.19 .233 .63
Ph. 2 & 3 -2.52 .012 1.00
Hyperactivity M(SD) 76.00 (12.18) 71.50 (11.83) 51.88 (8.22)
Class. Clinical Clinical Normal
Diff b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -1.97 .049 .63
Ph. 2 & 3 -2.52 .012 1.00
Anxious-shy M(SD) 60.63 (13.79) 61.88 (15.72) 50.13 (9.01)
Diff b/n
Ph. 1 & 3 -2.37 .018 .88
Ph. 1 & 2 -0.56 .574 .50
Ph. 2 & 3 -2.37 .018 .88
Perfectionism M(SD) 60.50 (14.63) 57.00 (12.69) 49.13 (6.75)
Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.21 .027 1.00
Ph. 1 & 2 -0.94 .345 .75
Ph. 2 & 3 -2.03 .042 .75
Social Problems M(SD) 74.75 (18.89) 70.00 (17.96) 52.25 (7.92)
Class. Clinical Clinical Normal
Diff b/n
Ph. 1 & 3 -2.20 .028 1.00
Ph. 1 & 2 -1.57 .116 .50
Ph. 2 & 3 -2.37 .018 1.00
Psychosomatic M(SD) 74.38 (17.61) 65.63 (15.18) 49.25 (9.72)
Class. Clinical Clinical Normal
Diff b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -1.21 .225 .75
Ph. 2 & 3 -2.52 .012 .88
(continued)
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Table R.2
Differences between mean CPRS scores across Phase 1 – 3 for the BPT+SEDa group (Totals
and all subscales) (continued)
Phase
Subscale 1 2 3 z p ES
ADHD Index M(SD) 70.88 (8.01) 68.88 (16.58) 48.25 (5.37)
Class. Clinical Clinical Normal
Diff b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -0.56 .574 .50
Ph. 2 & 3 -2.52 .012 1.00
Global Index: M(SD) 73.13 (10.45) 68.13 (14.47) 49.25 (6.16)
Restlessness- Class. Clinical Clinical Normal
Impulsive Diff b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -1.36 .176 .63
Ph. 2 & 3 -2.52 .012 1.00
Global Index: M(SD) 69.13 (15.22) 66.88 (19.87) 45.75 (6.71)
Emotional Class. Clinical Clinical Normal
Lability Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -0.68 .497 .38
Ph. 2 & 3 -2.20 .028 1.00
Global Index: M(SD) 73.63 (12.07) 68.88 (16.26) 48.13 (6.06)
Total Class. Clinical Clinical Normal
Diff b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -1.12 .262 .63
Ph. 2 & 3 -2.52 .012 1.00
DSM-IV: M(SD) 69.00 (9.12) 67.38 (15.84) 48.63 (6.23)
Inattentive Class. Clinical Clinical Normal
Diff b/n
Ph. 1 & 3 -2.53 .012 1.00
Ph. 1 & 2 -0.42 .672 .50
Ph. 2 & 3 -2.52 .012 1.00
DSM-IV: M(SD) 76.13 (11.36) 73.75 (14.28) 51.00 (7.09)
Hyperactivity- Class. Clinical Clinical Normal
Impulsivity Diff b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -1.02 .310 .50
Ph. 2 & 3 -2.53 .012 1.00
DSM-IV: M(SD) 74.00 (10.25) 70.50 (16.46) 49.75 (6.16)
Total Class. Clinical Clinical Normal
Diff b/n
Ph. 1 & 3 -2.52 .012 1.00
Ph. 1 & 2 -0.84 .401 .50
Ph. 2 & 3 -2.52 .012 1.00
Note. CPRS = Conners Parent Rating Scale; BPT = Behavioural Parent Training program;
SED = Simplified Elimination Diet; Class. = Classification; Diff. b/n = Difference between; Ph. = Phases
a n = 8.
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Table R.3
Differences between Phase 1–2 and Phases 1–3 gain scores for the BPT+SEDa group (CPRS)
(Totals and all subscales)
Subscale Gain across phases M(SD) z p ES
Oppositional 1 to 2 -5.75 (5.78)
1 to 3 -25.88 (12.73)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .57
Cognitive Problems/ 1 to 2 -3.50 (8.93)
Inattention 1 to 3 -18.25 (6.14)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .43
Hyperactivity 1 to 2 -4.50 (4.24)
1 to 3 -24.13 (9.22)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .43
Anxious-shy 1 to 2 1.25 (7.70)
1 to 3 -10.50 (7.84)
Diff. b/n 1 to 2 & 1 to 3 -2.37 .018 .57
Perfectionism 1 to 2 -3.50 (7.76)
1 to 3 -11.38 (9.49)
Diff. b/n 1 to 2 & 1 to 3 -2.03 .042 .57
Social Problems 1 to 2 -4.75 (7.32)
1 to 3 -22.50 (15.47)
Diff. b/n 1 to 2 & 1 to 3 -2.37 .018 .29
Psychosomatic 1 to 2 -8.75 (20.39)
1 to 3 -25.13 (13.90)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .43
ADHD Index 1 to 2 -2.00 (10.69)
1 to 3 -22.63 (6.80)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .57
Global Index: 1 to 2 -5.00 (9.74)
Restlessness-Impulsive 1 to 3 -23.88 (8.79)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .57
Global Index: 1 to 2 -2.25 (10.59)
Emotional Lability 1 to 3 -23.38 (14.16)
Diff. b/n 1 to 2 & 1 to 3 -2.20 .028 .57
Global Index: 1 to 2 -4.75 (9.29)
Total 1 to 3 -25.50 (9.99)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .43
DSM-IV: 1 to 2 -1.63 (9.49)
Inattentive 1 to 3 -20.38 (6.48)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .102 .57
DSM-IV: 1 to 2 -2.38 (7.03)
Hyperactivity-Impulsivity 1 to 3 -25.13 (9.49)
Diff. b/n 1 to 2 & 1 to 3 -2.53 .012 .43
DSM-IV: 1 to 2 -3.50 (10.41)
Total 1 to 3 -24.25 (6.45)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .57
Note. CPRS = Conners Parent Rating Scale; BPT = Behavioural Parent Training program;
SED = Simplified Elimination Diet; Diff. b/n = Difference between phases.
a n = 8.
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Table R.4
Differences in proportions of CPRS scores in the Normal/Clinical range across Phases 1–3 for
the SED+BPTa group (Totals and all subscales)
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Oppositional No. (%) 0 (0.00) 7 (100.00) 7 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Cognitive problems/ No. (%) 3 (42.86) 6 (85.71) 7 (100.00)
Inattention Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 0.88 .250
Ph. 2 & 3 - -
Hyperactivity No. (%) 4 (57.14) 7 (100.00) 7 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Anxious-shy No. (%) 4 (57.14) 7 (100.00) 7 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Perfectionism No. (%) 4 (57.14) 7 (100.00) 7 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Social Problems No. (%) 3 (42.86) 6 (85.71) 6 (85.71)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 0.88 .250
Ph. 2 & 3 0.69 .125
Psychosomatic No. (%) 3 (42.86) 7 (100.00) 7 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
ADHD Index No. (%) 5 (62.50) 7 (100.00) 7 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Global Index: No. (%) 5 (62.50) 7 (100.00) 7 (100.00)
Restlessness- Diff. b/n
Impulsivity Ph. 1 & 3 - -
Ph. 1 & 2 - -




Differences in proportions of CPRS scores in the Normal/Clinical range across Phases 1–3 for
the SED+BPTa group (Totals and all subscales) (continued)
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Global Index: No. (%) 4 (57.14) 7 (100.00) 7 (100.00)
Emotional Lability Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Global Index: No. (%) 4 (57.14) 7 (100.00) 7 (100.00)
Total Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
DSM-IV: Total No. (%) 2 (28.57) 7 (100.00) 7 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Note. CPRS = Conners Parent Rating Scale; SED = Simplified Elimination Diet;
BPT = Behavioural Parent Training program; Diff. b/n = Difference between; Ph. = Phases.
a n = 7.
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Table R.5
Differences between mean CPRS scores across Phase 1–3 for the SED+BPTa group (Totals and
all subscales)
Phase
Subscale 1 2 3 z p ES
Oppositional M(SD) 74.86 (11.28) 45.86 (4.26) 43.14 (3.63)
Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -1.54 .125 .86
Cognitive M(SD) 67.43 (18.94) 47.86 (7.45) 46.14 (5.27)
Problems/ Class. Clinical Normal Normal
Inattention Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.20 .028 1.00
Ph. 2 & 3 -1.05 .293 .71
Hyperactivity M(SD) 62.71 (10.26) 44.00 (2.52) 43.71 (4.46)
Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -0.27 .786 .57
Anxious-shy M(SD) 64.29 (11.57) 43.43 (5.19) 42.71 (4.82)
Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -1.13 .257 .86
Perfectionism M(SD) 55.71 (13.17) 43.57 (4.69) 41.29 (1.98)
Class. Normal Normal Normal
Diff b/n
Ph. 1 & 3 -2.20 .028 1.00
Ph. 1 & 2 -2.20 .028 1.00
Ph. 2 & 3 -1.34 .180 .71
Social Problems M(SD) 63.57 (11.63) 49.00 (5.72) 49.86 (6.91)
(error) Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.21 .027 .86
Ph. 1 & 2 -2.20 .028 1.00
Ph. 2 & 3 -2.37 .018 1.00
Ph. 1 & 3 -0.45 .655 .57
Psychosomatic M(SD) 70.71 (19.45) 43.14 (0.69) 43.14 (0.69)
Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.21 .027 1.00
Ph. 1 & 2 -2.21 .027 1.00




Differences between mean CPRS scores across Phase 1–3 for the SED+BPTa group (Totals and
all subscales) (continued)
Phase
Subscale 1 2 3 z p ES
ADHD Index M(SD) 68.14 (10.88) 45.71 (6.68) 43.43 (3.51)
Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -0.93 .352 .71
Global Index: M(SD) 70.29 (8.54) 44.43 (4.20) 43.14 (3.72)
Restlessness- Class. Clinical Normal Normal
Impulsive Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -0.74 .461 .71
Global Index: M(SD) 68.00 (10.23) 42.86 (2.67) 40.57 (1.13)
Emotional Class. Clinical Normal Normal
Lability Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -1.63 .102 1.00
Global Index: M(SD) 71.14 (8.97) 43.57 (3.51) 41.71 (3.25)
Total Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.38 .018 1.00
Ph. 1 & 2 -2.37 .018 1.00
Ph. 2 & 3 -0.95 .343 .71
DSM-IV: M(SD) 69.14 (18.48) 46.29 (6.58) 42.57 (3.26)
Inattentive Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.20 .028 1.00
Ph. 2 & 3 -1.63 .104 .86
DSM-IV: M(SD) 63.29 (12.39) 45.29 (2.93) 45.14 (7.49)
Hyperactivity- Class. Clinical Normal Normal
Impulsivity Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.20 .028 1.00
Ph. 2 & 3 -0.42 .674 .71
DSM-IV: M(SD) 67.43 (14.09) 45.43 (3.99) 43.29 (3.90)
Total Class. Clinical Normal Normal
Diff b/n
Ph. 1 & 3 -2.37 .018 1.00
Ph. 1 & 2 -2.20 .027 1.00
Ph. 2 & 3 -1.06 .288 .71
Note. CPRS = Conners Parent Rating Scale; SED = Simplified Elimination Diet;
BPT = Behavioural Parent Training program; Class. = Classification;
Diff. b/n = Difference between; Ph. = Phases.
a n = 7.
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Table R.6
Differences between Phase 1–2 and Phases 1–3 gain scores for the SED+BPTa group (CPRS)
(Totals and all subscales)
Subscale Gain across phases M(SD) z p ES
Oppositional 1 to 2 -29.00 (14.40)
1 to 3 -31.71 (12.50)
Diff. b/n 1 to 2 & 1 to 3 -1.54 .125 1.00
Cognitive Problems/ 1 to 2 -19.57 (16.57)
Inattention 1 to 3 -21.29 (16.49)
Diff. b/n 1 to 2 & 1 to 3 -1.05 .293 1.00
Hyperactivity 1 to 2 -18.71 (8.96)
1 to 3 -19.00 (10.05)
Diff. b/n 1 to 2 & 1 to 3 -0.27 .786 .88
Anxious-shy 1 to 2 -20.86 (9.92)
1 to 3 -21.57 (10.20)
Diff. b/n 1 to 2 & 1 to 3 -1.13 .257 .88
Perfectionism 1 to 2 -12.14 (12.68)
1 to 3 -14.43 (13.01)
Diff. b/n 1 to 2 & 1 to 3 -1.34 .180 .75
Social Problems 1 to 2 -14.57 (8.40)
1 to 3 -13.71 (7.36)
Diff. b/n 1 to 2 & 1 to 3 -0.45 .655 .75
Psychosomatic 1 to 2 -27.57 (19.82)
1 to 3 -27.57 (19.82)
Diff. b/n 1 to 2 & 1 to 3 0.00 1.00 1.00
ADHD Index 1 to 2 -22.43 (9.00)
1 to 3 -24.71 (10.00)
Diff. b/n 1 to 2 & 1 to 3 -0.93 .352 1.00
Global Index: 1 to 2 -25.86 (7.13)
Restlessness-Impulsive 1 to 3 -27.14 (9.77)
Diff. b/n 1 to 2 & 1 to 3 -0.74 .461 1.00
Global Index: 1 to 2 -25.14 (12.10)
Emotional Lability 1 to 3 -27.43 (9.90)
Diff. b/n 1 to 2 & 1 to 3 -1.63 .102 .88
Global Index: 1 to 2 -27.57 (7.85)
Total 1 to 3 -29.43 (9.18)
Diff. b/n 1 to 2 & 1 to 3 -0.95 .343 1.00
DSM-IV: 1 to 2 -22.86 (16.44)
Inattentive 1 to 3 -26.57 (17.45)
Diff. b/n 1 to 2 & 1 to 3 -1.63 .104 1.00
DSM-IV: 1 to 2 -18.00 (10.31)
Hyperactivity-Impulsivity 1 to 3 -18.14 (10.35)
Diff. b/n 1 to 2 & 1 to 3 -0.42 .674 1.00
DSM-IV: 1 to 2 -22.00 (12.75)
Total 1 to 3 -24.14 (14.11)
Diff. b/n 1 to 2 & 1 to 3 -1.06 .288 1.00
Note. CPRS = Conners Parent Rating Scale; SED = Simplified Elimination Diet;
BPT = Behavioural Parent Training program; Diff. b/n = Difference between phases.
a n = 7.
CCXCV
Table R.7
Differences in proportions of CBCL scores in the Normal/Clinical range across Phases 1–3 for
the BPT+SEDa group (Totals and all subscales)
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Total No (%) 0 (0.00) 2 (25.00) 6 (75.00)
Diff. b/n
Ph. 1 & 3 0.38 .063
Ph. 1 & 2 0.34 1.000
Ph. 2 & 3 0.89 0.125
Internal No (%) 2 (25.00) 2 (25.00) 7 (87.50)
Problems Diff. b/n
Ph. 1 & 3 0.38 .063
Ph. 1 & 2 0.89 1.000
Ph. 2 & 3 0.38 .063
External No (%) 2 (25.00) 2 (25.00) 6 (75.00)
Problems Diff. b/n
Ph. 1 & 3 0.38 .063
Ph. 1 & 2 8.00 1.000
Ph. 2 & 3 0.38 .063
Anxious/ No (%) 2 (25.00) 4 (50.00) 7 (87.50)
Depressed Diff. b/n
Ph. 1 & 3 0.38 .063
Ph. 1 & 2 0.00 .625
Ph. 2 & 3 1.14 .250
Withdrawn; No (%) 3 (37.50) 4 (50.00) 7 (87.50)
Withdrawn/ Diff. b/n
Depressed Ph. 1 & 3 0.690 .125
Ph. 1 & 2 5.33 1.000
Ph. 2 & 3 1.14 .250
Somatic No (%) 1 (12.50) 3 (37.50) 7 (87.50)
Complaints Diff. b/n
Ph. 1 & 3 0.16 .031
Ph. 1 & 2 1.91 .500
Ph. 2 & 3 0.69 .125
Attention No (%) 1 (12.50) 2 (25.00) 7 (87.50)
Problems Diff. b/n
Ph. 1 & 3 0.16 .031
Ph. 1 & 2 3.43 1.000
Ph. 2 & 3 0.38 .063
Aggressive No (%) 2 (25.00) 3 (37.50) 8 (100.00)
Behaviour Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 4.44 1.000
Ph. 2 & 3 - -
Affective No (%) 3 (37.50) 1 (12.50) 6 (75.00)
Problems Diff. b/n
Ph. 1 & 3 1.60 .250
Ph. 1 & 2 1.91 .500
Ph. 2 & 3 0.38 .063
(continued)
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Table R.7
Differences in proportions of CBCL scores in the Normal/Clinical range across Phases 1–3 for
the BPT+SEDa group (Totals and all subscales) (continued)
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Anxiety No (%) 2 (25.00) 4 (50.00) 7 (87.50)
Problems Diff. b/n
Ph. 1 & 3 0.38 .063
Ph. 1 & 2 2.67 .102
Ph. 2 & 3 1.14 .250
Attention Deficit/ No (%) 3 (37.50) 2 (25.00) 8 (100.00)
Hyperactivity Diff. b/n
Problems Ph. 1 & 3 - -
Ph. 1 & 2 4.44 1.000
Ph. 2 & 3 - -
Oppositional No (%) 1 (12.50) 2 (25.00) 8 (100.00)
Defiant Diff. b/n
Problems Ph. 1 & 3 - -
Ph. 1 & 2 0.38 1.000
Ph. 2 & 3 - -
Note. CBCL = Child Behaviour Checklist; BPT = Behavioural Parent Training program;
SED = Simplified Elimination Diet; Diff. b/n = Difference between; Ph. = Phases.


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CCC Appendix R. Complete Phase 3 CPRS and CBCL outcomes
Table R.9
Differences between Phase 1–2 and Phases 1–3 gain scores for the BPT+SEDa group (CBCL)
(Total and all subscales)
Subscale Gain across phases M(SD) z p ES
Total 1 to 2 -2.00 (7.65)
1 to 3 -23.88 (9.26)
Diff. b/n 1 to 2 & 1 to 3 -2.37 .018 .71
Internal Problems 1 to 2 -0.75 (8.03)
1 to 3 -19.38 (9.69)
Diff. b/n 1 to 2 & 1 to 3 -2.52 .012 .86
External Problems 1 to 2 -0.75 (6.86)
1 to 3 -19.13 (8.61)
Diff. b/n 1 to 2 & 1 to 3 -2.31 .021 .57
Anxious/Depressed 1 to 2 -3.00 (9.68)
1 to 3 -13.75 (11.17)
Diff. b/n 1 to 2 & 1 to 3 -2.21 .027 .57
Withdrawn; Withdrawn/ 1 to 2 -2.75 (8.71)
Depressed 1 to 3 -12.50 (8.38)
Diff. b/n 1 to 2 & 1 to 3 -2.20 .028 .14
Somatic Complaints 1 to 2 1.25 (5.99)
1 to 3 -9.63 (6.41)
Diff. b/n 1 to 2 & 1 to 3 -2.37 .018 .14
Attention Problems 1 to 2 6.75 (13.50)
1 to 3 -13.13 (10.32)
Diff. b/n 1 to 2 & 1 to 3 -2.37 .018 .57
Aggressive Behaviour 1 to 2 -0.75 (11.26)
1 to 3 -20.75 (12.68)
Diff. b/n 1 to 2 & 1 to 3 -2.37 .018 1.00
Affective Problems 1 to 2 0.13 (9.83)
1 to 3 -16.63 (12.33)
Diff. b/n 1 to 2 & 1 to 3 -2.37 .018 .00
Anxiety Problems 1 to 2 -0.25 (5.99)
1 to 3 -9.00 (7.48)
Diff. b/n 1 to 2 & 1 to 3 -2.03 .042 .71
Attention Deficit/ 1 to 2 3.50 (7.15)
Hyperactivity Problems 1 to 3 -13.88 (10.78)
Diff. b/n 1 to 2 & 1 to 3 -2.37 .018 .43
Oppositional Defiant 1 to 2 -2.25 (8.66)
Problems 1 to 3 -19.25 (8.89)
Diff. b/n 1 to 2 & 1 to 3 -2.38 .017 .43
Note. CBCL = Child Behaviour Checklist; BPT = Behavioural Parent Training program;
SED = Simplified Elimination Diet; Diff. b/n = Difference between phases.
a n = 8.
CCCI
Table R.10
Differences in proportions of CBCL scores in the Normal/Clinical range across Phases 1–3 for
the SED+BPTa group (Totals and all subscales)
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Total No (%) 0 (0.00) 7 (100.00) 7 (100.00)
Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Internal No (%) 4 (57.14) 7 (100.00) 7 (100.00)
Problems Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
External No (%) 0 (0.00) 7 (100.00) 7 (100.00)
Problems Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Anxious/ No (%) 4 (57.14) 7 (100.00) 7 (100.00)
Depressed Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Withdrawn; No (%) 5 (71.43) 7 (100.00) 7 (100.00)
Withdrawn/ Diff. b/n
Depressed Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Somatic No (%) 3 (42.86) 7 (100.00) 7 (100.00)
Complaints Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Attention No (%) 3 (42.86) 7 (100.00) 7 (100.00)
Problems Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Aggressive No (%) 0 (0.00) 7 (100.00) 7 (100.00)
Behaviour Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Affective No (%) 5 (71.43) 7 (100.00) 7 (100.00)
Problems Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
(Continued)
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Table R.10
Differences in proportions of CBCL scores in the Normal/Clinical range across Phases 1–3 for
the SED+BPTa group (Totals and all subscales) (continued)
Participants in Normal range
Subscale Ph. 1 Ph. 2 Ph. 3 χ2 p
Anxiety No (%) 5 (71.43) 7 (100.00) 7 (100.00)
Problems Diff. b/n
Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Attention Deficit/ No (%) 4 (57.14) 7 (100.00) 7 (100.00)
Hyperactivity Diff. b/n
Problems Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Oppositional No (%) 1 (14.29) 7 (100.00) 7 (100.00)
Defiant Diff. b/n
Problems Ph. 1 & 3 - -
Ph. 1 & 2 - -
Ph. 2 & 3 - -
Note. CBCL = Child Behaviour Checklist; SED = Simplified Elimination Diet;
BPT = Behavioural Parent Training program; Diff. b/n = Difference between; Ph. = Phases.


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CCCVI Appendix R. Complete Phase 3 CPRS and CBCL outcomes
Table R.12
Differences between Phase 1–2 and Phases 1–3 gain scores for the SED+BPTa group (CBCL)
(Total and all subscales)
Subscale Gain across phases M(SD) z p ES
Total 1 to 2 -30.00 (6.76)
1 to 3 -34.43 (9.18)
Diff. b/n 1 to 2 & 1 to 3 -1.22 .223 1.00
Internal Problems 1 to 2 -23.14 (10.21)
1 to 3 -25.29 (9.86)
Diff. b/n 1 to 2 & 1 to 3 -1.47 .141 1.00
External Problems 1 to 2 -29.57 (11.10)
1 to 3 -29.57 (7.52)
Diff. b/n 1 to 2 & 1 to 3 0.00 1.00 1.00
Anxious/Depressed 1 to 2 -7.43 (7.11)
1 to 3 -11.71 (6.70)
Diff. b/n 1 to 2 & 1 to 3 0.00 1.00 .88
Withdrawn; Withdrawn/ 1 to 2 -11.71 (6.70)
Depressed 1 to 3 -20.14 (6.23)
Diff. b/n 1 to 2 & 1 to 3 0.00 1.00 .88
Somatic Complaints 1 to 2 -20.14 (6.23)
1 to 3 -7.43 (7.11)
Diff. b/n 1 to 2 & 1 to 3 -1.00 .317 .88
Attention Problems 1 to 2 -7.43 (7.11)
1 to 3 -11.71 (6.70)
Diff. b/n 1 to 2 & 1 to 3 -1.34 .180 .75
Aggressive Behaviour 1 to 2 -11.71 (6.70)
1 to 3 -20.14 (6.23)
Diff. b/n 1 to 2 & 1 to 3 0.00 1.000 1.00
Affective Problems 1 to 2 -20.14 (6.23)
1 to 3 -7.43 (7.11)
Diff. b/n 1 to 2 & 1 to 3 -1.00 .317 1.00
Anxiety Problems 1 to 2 0.00 (0.00)
1 to 3 -11.71 (6.70)
Diff. b/n 1 to 2 & 1 to 3 -1.34 .180 .75
Attention Deficit/ 1 to 2 -11.71 (6.70)
Hyperactivity Problems 1 to 3 -20.14 (6.23)
Diff. b/n 1 to 2 & 1 to 3 -1.00 .317 .75
Oppositional Defiant 1 to 2 -20.14 (6.23)
Problems 1 to 3 -20.43 (6.05)
Diff. b/n 1 to 2 & 1 to 3 -0.82 .414 1.00
Note. CBCL = Child Behavioral Checklist; SED = Simplified Elimination Diet;
BPT = Behavioural Parent Training program; Diff. b/n = Difference between phases.
a n = 7.
CCCVII
Table R.13




Subscale Phase U p ES
Oppositional 2 3.5 .005 1.00
3 16.0 .161 .86
Cognitive problems/ 2 7.0 .015 1.00
Inattention 3 15.5 .146 .86
Hyperactivity 2 0.0 .001 1.00
3 9.0 .027 .86
Anxious-shy 2 4.5 .006 1.00
3 11.0 .048 .86
Perfectionism 2 7.0 .015 1.00
3 5.0 .007 1.00
Social Problems 2 8.0 .020 1.00
3 23.0 .558 .71
Psychosomatic 2 0.0 .001 1.00
3 10.0 .030 1.00
ADHD Index 2 5.5 .009 1.00
3 13.5 .091 .86
Global Index
Restlessness- 2 1.0 .002 1.00
Impulsivity 3 11.0 .048 .86
Emotional Lability 2 8.5 .021 1.00
3 13.0 .071 1.00
Total 2 0.0 .001 1.00
3 9.5 .031 1.00
DSM-IV:
Inattentive 2 6.5 .012 1.00
3 11.5 .054 .86
Hyperactive- 2 0.0 .001 1.00
Impulsive 3 16.0 .162 .86
Total 2 1.5 .002 1.00
3 10.5 .042 .86
Note: CPRS = Conner’s Parent Rating Scale; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet.
a n = 8.
b n = 7.
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Table R.14
Differences between BPT+SED and SED+BPT Phase 1–2 and Phase 1–3 gain scores (CPRS)
(Totals and all subscales)
Difference between
BPT+SEDa & SED+BPTb
Subscale Phase U p ES
Oppositional 1–2 6.0 .002 1.00
1–3 23.5 .375 .50
Cognitive problems/ 1–2 12.0 .008 .88
Inattention 1–3 29.5 .792 .50
Hyperactivity 1–2 2.0 .000 1.00
1–3 24.0 .399 .25
Anxious-shy 1–2 9.0 .004 1.00
1–3 18.5 .156 .75
Perfectionism 1–2 33.5 .385 .75
1–3 29.5 .792 .50
Social Problems 1–2 19.0 .038 .75
1–3 17.0 .114 .13
Psychosomatic 1–2 20.5 .051 .75
1–3 31.5 .958 .38
ADHD Index 1–2 2.5 .001 1.00
1–3 27.5 .634 .63
Global Index
Restlessness- 1–2 2.5 .001 1.00
Impulsivity 1–3 25.0 .461 .75
Emotional Lability 1–2 5.5 .001 1.00
1–3 26.0 .528 .75
Total 1–2 1.0 .000 1.00
1–3 24.5 .429 .75
DSM-IV:
Inattentive 1–2 8.5 .003 .88
1–3 28.0 .673 .50
Hyperactive- 1–2 8.0 .003 .88
lmpulsive 1–3 22.5 .318 .25
Total 1–2 6.5 .002 .88
1–3 31.0 .916 .38
Note: CPRS = Conner’s Parent Rating Scale; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet.
a n = 8.
b n = 7.
CCCIX
Table R.15
Differences between BPT+SED and SED+BPT Phase 1–2 and Phase 1–3 gain scores (CBCL)
(Totals and all subscales)
Difference between
BPT+SEDa & SED+BPTb
Subscale Phase U p ES
Total 2 0.0 .001 1.00
3 5.5 .005 1.00
Internalising Problems 2 0.0 .001 1.00
3 12.5 .069 1.00
Externalising Problems 2 0.5 .001 1.00
3 10.0 .037 .86
Anxious/Depressed 2 0.5 .001 1.00
3 16.0 .098 1.00
Withdrawn; 2 3.5 .002 1.00
Withdrawn/Depressed 3 17.5 .082 1.00
Somatic Complaints 2 1.5 .002 1.00
3 17.5 .082 1.00
Attention Problems 2 6.0 .008 1.00
3 7.0 .006 1.00
Aggressive Behaviour 2 0.5 .001 1.00
3 20.5 .265 1.00
Affective Problems 2 0.0 .001 1.00
3 17.5 .082 1.00
Anxiety Problems 2 8.0 .016 1.00
3 14.0 .038 1.00
Attention Deficit/ 2 5.0 .005 1.00
Hyperactivity Problems 3 17.5 .082 1.00
Oppositional Defiant 2 0.0 .001 1.00
Problems 3 13.0 .058 1.00
Note: CBCL = Child Behaviour Checklist; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet.
a n = 8.
b n = 7.
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Table R.16
Differences between BPT+SED and SED+BPT Phase 1–2 and Phase 1–3 gain scores (CBCL)
(Totals and all subscales)
Difference between
BPT+SEDa & SED+BPTc
Subscale Phase U p ES
Total 1–2 0.0 .001 1.00
1–3 17.5 .075 .88
Internalising Problems 1–2 3.0 .002 1.00
1–3 21.0 .148 .88
Externalising Problems 1–2 0.0 .001 1.00
1–3 9.0 .009 .88
Anxious/Depressed 1–2 20.0 .221 .57
1–3 34.5 .885 .38
Withdrawn; 1–2 27.0 .628 .57
Withdrawn/Depressed 1–3 25.5 .308 .13
Somatic Complaints 1–2 10.0 .022 1.00
1–3 27.5 .409 .63
Attention Problems 1–2 6.0 .007 1.00
1–3 27.0 .386 .63
Aggressive Behaviour 1–2 4.0 .003 1.00
1–3 33.5 .809 .25
Affective Problems 1–2 21.5 .289 1.00
1–3 22.5 .191 .13
Anxiety Problems 1–2 15.0 .076 .71
1–3 32.5 .732 .38
Attention Deficit/ 1–2 3.0 .002 1.00
Hyperactivity Problems 1–3 33.5 .808 .38
Oppositional Defiant 1–2 1.5 .001 1.00
Problems 1–3 30.5 .595 .75
Note: CBCL = Child Behaviour Checklist; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet.
b n = 8.
c n = 7.
CCCXI
Table R.17
Differences in proportions of CBCL scores in the Normal/Clinical range for Phase 3: BPT+SED
vs. SED+BPT (Totals and all subscales)
Participants in Normal range
BPT+SEDa SED+BPTb
Subscale No. (%) No. (%) χ2 p
Total 6 (75.00) 7 (100.00) 3.24 .206
Internalising Problems 8 (100.00) 7 (100.00) 2.02 .471
Externalising Problems 8 (100.00) 7 (100.00) 2.02 .471
Anxious/Depressed 8 (100.00) 7 (100.00) 2.02 .471
Withdrawn; Withdrawn/Depressed 8 (100.00) 7 (100.00) 2.02 .471
Somatic Complaints 8 (100.00) 7 (100.00) 2.02 .471
Attention Problems 8 (100.00) 7 (100.00) 0.28 1.000
Aggressive Behaviour 8 (100.00) 7 (100.00) 0.94 1.000
Affective Problems 6 (75.00) 7 (100.00) 3.24 .206
Anxiety Problems 7 (87.50) 7 (100.00) 2.02 .471
Attention Deficit/Hyperactivity Problems 8 (100.00) 7 (100.00) 0.94 1.000
Oppositional Defiant Problems 8 (100.00) 7 (100.00) 0.94 1.000
Note: CBCL = Child Behaviour Checklist; BPT = Behavioural Parent Training program; SED = Simplified
Elimination Diet.
a n = 8.
b n = 7.
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CCCXIII
Appendix S
Goal Achievement Scale data
Table S.1
GAS data for individual participants across Phases 1–3: Compliance
Mean (%) GAS (%)
Participant Phase 1 Phase 2a Phase 3b 1–2 2–3 1–3
C01 59 72 88 61 200 139
C02 15 77 - 95 - -
C04 58 100 93 193 -33 162
C05 30 67 92 73 190 124
C06 21 35 - 23 - -
C08 49 33 - -50 - -
C09 53 47 100 -23 160 174
C10 49 55 100 19 180 165
C11 49 47 100 -7 160 165
C13 49 64 90 48 162 132
C15 54 67 - 49 - -
Av. BPT 44 60 95 44 146 151
C20 27 73 - 87 - -
C21 40 75 81 88 111 101
C24 47 73 76 79 48 89
C25 13 78 78 97 23 98
C26 45 98 - 151 - -
C27 28 92 93 122 14 125
C28 31 76 - 92 - -
C30 37 88 - 120 - -
Av. SED 38 77 86 89 84 116
Note. GAS = Goal Achievement Scale; Av. BPT = Average Behavioural Parent Training program; Av. SED =
Simplified Elimination Diet.
a Mean of the last 5 days of Phase 2.
b Mean of the last 5 days of Phase 3.
CCCXIV Appendix S. Goal Achievement Scale data
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